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608 S. Dearborn St. 


SEPTEMBER, 1917 $2.00 per year in U. 


$2.50 per year ‘abroad 








est Makers of Diss 


Worlds Lar 


WA cetylene Service 


Offers Real Assistance to Users 


of Oxy-Acetylene Welding 


E want everyone, who is interested in oxy-acetylene 

welding and cutting, to regard Prest-O-Lite Service 
as a big, helpful factor in the successful application of this 
remarkable process. 

Many wonderful, profitable uses of welding—in metal 
manufacturing, construction and repair work—have led 
to its almost universal adoption in many of America’s 
biggest industries. 


Oxy-acetylene welding is perhaps the biggest, livest and most 
intensely interesting topic now before the metal working industries. 


To those engaged in welding, and who desire practical inform- 
ation of real value, we will gladly mail, free of charge, our Welding 
Instruction Book, and supplement this book with such bulletins on 
special welding jobs and other data we may issue from time to time. 


Prest-O-Lite engineers have been among the pioneers in weld- 
ing research. They have collected and selected an immense fund 
of real welding data. This information is available to you. 


Write us for advice and data on welding or cutting problems you may have. 


The Prest-O-Lite Co., Inc. 


U. S. Main Office and Factory, 851 Speedway, Indianapolis, Ind. 
Canadian General Office, Dept. B. 1; Toronto, Ontario 


59 Branches and Charging Plants in Principal Industrial Centere 


olved Acetylene 
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The largest makers of Oxy-Acetylene 
Welding and Cutting Equipment and 
Supplies in the World 


Oxweld Equipment includes Acetylene Generators, Welding and Cutting Blow 
Pipes, Regulators and Supplies—everything needed for all requirements— 
complete installations for the most extensive manufacturing and repair opera- 
tions to portable units for emergency and field use. Because of the scientific 
accuracy and exactness of design—high quality materials and the mechanical 
perfection of construction and workmanship) OXWELD EQUIPMENT will 
produce the most efficient and economical results in welding and cutting oper- 
ations of every character. 


Oxweld Supplies are made up in accordance with the formulae of our metallur- 
gists—tested by analysis in our laboratory and their merits tested out and ; 
proven by our expert welders in actual shop practice. We guarantee N 


OXWELD SUPPLIES, when used by competent welders, to produce better N 


results than any others known to the art today. 


Our knowledge and experience, as the largest makers of welding and cutting | 
equipment in the world, are always at the service of every purchaser and pros- 
pective purchaser of OXWELD APPARATUS, to determine the most eco~ 
nomical and efficient applications of the PROCESS to the manufacturing or 
repair problems at hand. 


Write us for information on any class of 
Welding or Cutting Work 


Oxweld Acetylene Company 


CHICAGO 
36th St. and Jasper Place 
NEWARK, N. J. LOS ANGELES 
646-686 Frelinghuysen Ave. 654-656 Pacific Electric Bldg. 
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Fyber-Weld” Industrial Gogele 


Easy-Flexi 
ble Center 





The Welder’s Delight—Made of fibre—an abso- 
lute Non-conductor of Heat. Light and durable. 
No. 510. Fitted with Our Famous Essentialite Lenses 
the exact glass for protecting the delicate organism of 
sight against Ultra-Violet and Infra Red rays. 

Price $3.00 per pair. 


No. 510. Fitted with Smoke Green Lenses. 
Price $2.50 per pair. 


Fyber Spectacle 


No. 511. Fitted with 
Smoke Green 
Lenses. $1.00 per 
pair. 

No. 511. Fitted with 
“Essen tialite” 
Lenses. $1.50 per 
pair. 


Manufactured exclusively by 
THE CHICAGO EYE SHIELD CO. 


Safety Dept. No. 33 
2300 Warren Ave. 





Chicago, Illinois 
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Use Kerosene 
For PREHEATING in 


Connection with Your 
Welding 
Torch 





Cut down the cost of 


Welding more than 
50% and turn out 
Better Work 


HAUCK MFG. CO. 


BROOKLYN, N. Y. 
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Our Service Plan 

Xemplifies that 

When your Railroad Company 
Enjoys the use of it and a 

Loot of Oxweld Equipment 
Demands for power to the 


R.ound House Foreman will 
Receive no refusals 


Simply because the Repair Force is 
Efficient in every respect as a 

Result of having been instructed in 
Virtually every known application of 
Incomparable Oxy-Acetylene Welding and 


Cutting Equipment, which means 
Economy and Efficiency. 





Oxweld Railroad Service Co. 
Chicago New York 











MILBURN APPARATUS 


Milburn mixing principle produces best work with 


minimum gas, and no flash backs, burnt tips, or other 


annoyances. 

Exceptionally durable construction of torches insures 
long, satisfactory service. Regulators dependable and 
free from valve, diaphragm and gauge troubles. 

Ask for Catalogue No. 35. 


The Alexander Milburn Company 
Baltimore, Maryland 
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Buyers’ Index 


Readers of Ohe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus ana 


supphes. Che advertising section includes the rincipal manufactur ‘ers 
PP. 7g P 
of the Clnited States. 





ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co. 
The Prest-O-Lite Co., Inc. 

Universal Oxygen Co. 


ACETYLENE CYLINDERS 


ACETYLENE GENERATORS 
Bermo Supply Co. 
Davis-Bournonville Co. 
The Harris Calorific Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
Vulcan Process Co. 


ALUMINUM FILLER RODS 


American Welding Co. 
Bermo Supply Co. 

Davi 9-Bourncaville Co, 
The Imperial Brass Mfg. 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene am Co. 
United States Welding C 
Universal Oxygen Co. 
Vulcan Process Co. 


ALUMINUM FLUX 
American Welding Co. 
Bermo Supply Co. 
Bournonville Co. 
The Imperial Benes Mfg. Co. 
Hauck s. 
Oxweld Aentyione Co. 
The Prest-O-Lite Co. 
Ony-hestzione Machine Co. 
Onited | States Welding Co. 
niversal Oxygen Co. 
Vulcan Process Co. 


ALUMINUM <a 
Vulcan Process Co. 


ANNEALING eces 








~ 








APRONS (Asbestos) 


ASBESTOS GLOVES 
Vulean Process Co. 


Co. 
Su or Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulean Process Co. 


BRASS AND BRONZE FLUX 
American Welding Co. 
Hauck Mfg. Co. 

Bermo Supply Co. 
Davis-Bournonville Co. 


ay ow 
r - ene ac 
Sateen: Oxygen Co. a 


Vulean Process Co. 
BRASS SPELTER WIRE 
Universal Oxygen Co. 

Vulean Process Co. 





BRAZING OUTFITS 
a o eeates ob mae. Co. 


Superior , ee Machine Co. 


- 


BRONZE FILLER RODS 
Hauck Mfg. Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulean Process Co. 


BUTT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


CARBIDE (Calcium) 
Canada Carbide Sales Co. 
Union Carbide Sales Co. 


CARBO CUTTING AND WELDING 
APPARATUS 
Carbo-Hydrogen Co. of America 


ARBO-HYDROGEN 
Carbo-Hydrogen Co. of America 


CARBON REMOVING TORCHES 
American Welding Co. 
‘The Bastian-Blessing Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
General Welding & Equipment Co. 
The Harris Calorific Co. 


Henderson- Willis Welding $ Cutting Co. 


The Imperial Brass Mfg 

Messer Mfg. Co. 

The Alexander Milburn Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 
perior Oxy-Acetylene Mach. Co. 

Universal Oxygen Co. 

Vulean Process Co. 


CAST IRON FILLER RODS AND FLUX 
American Welding Co. _ 
Bermo Supply Co. 
Bierman-Everett Fdy. Co. 
apd = gr ogg Co. 
Hauck A 
The Imperial Brees Mfg. Ce. 
Oxweld Acetylene Co. 
The hay O-Lite Co. 
Su r Oxy-Acetylene Machine Co. 
Un ted States Welding Co. 
Universal Oxygen a 
Vulean Process Co 


CRANES (Portable) 
H. G. Doran. 


ELECTRIC ARC WELPING OUTFITS 
The Oe Electric Co. 
West me ouse Electric & Mfg. Co. 
General Electric Co. 
YTIC OXYGEN PLANTS 
Universal Oxvgen Co. 
Vulcan Co. 
FILLER RODS (Aluminum) 
American Welding Co. 
| nee ay age ay Fay. Co. 
Hauck Mfg. 
United States Welding Co. 
The Prest-O-Lite Co. 
Vulcan Procéss Co. 
RODS (Swedish Iron) 
American Welding Co. 
Bierman-Everett Fdy. Co. 


Bermo Supply Co. 
Davie- Bournenville Co. 
Hauck 


The Imperial! Brass 2 Mts. Co. 
Oxweld Acetylene Co 
Flan S-iste, So. Machi 
= en 
Steel Sales © Machine Co. 


Universal Oxygen Co. 
Vulcan Process Co. 


FILLER RODS (Tobin Bronze) 
American Welding Co. 


Bermo ply 
Bicaman-titeress Fay. Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Oxweld A oa 

The Prest-O-Lite Co. 


Oxy-A Machi 
ne goadiy cetylene ne Co. 


Vulcan Process Co. 
United States Welding Co. 
Universal Oxygen Co. 


FILLER EODS (Vanadium Steel) 
American Welding Co. 
Bermo Supply Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
aoe Mfg. Co. 

he Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Steel henge Corp. 
Su r Oxy-Acetylene Machine Co 
Un ted. Btates Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


FIREPROOF PLASTIC 
Bermo Supply Co. 


FLUX WELDERS (Electric) 
Westinghouse Electric & Mfg Co 


FURNACES (Annealing) 
Buffalo Dental Mfg. C 
Hauck Mfg. Co. 
Universal Oxygen Co. 


GASOLINE PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co 


GAS BURNERS (Preheating) 
Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
Westinghouse Electric & Mfg. Co 
Vulcan Process Co. 


GLOVES (Welders Asbestos) 
Davis-Bournonville Co. 
Vulcan Process Co. 


GOGGLES 
Chicago Eye Shield Co. 
F. A. Hardy & Co. 
Vulcan Process Co 


GRINDING MACHINES 


HARDENING FURNACES 
Buffalo sage | Mfg. Co. 
beng: Mfg. Co. 


E (Carbo-Hydrogen) 
Serbo: Hydrogen Co. of America 
HOSE (Oxygen and Acetylene) 
American Welding Co. 


Davis-Bournonville Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 
Oxweld he peed So ia, . 
Superior = cetylene Machine Co 
The Prest-O-Lite Co. 

United States Welding Co. 
Universal Oxygen Co. 

Vulcan Process Co. 


HOISTING MACHINERY 


pply 
K-G Welding ac Cutting Co. 
Hauck Mfg. Co. 
Superior Gap-Acetyione Machine Co. 
Vulcan Process Co. 


HYDROGEN 
Universal Oxygen Co. 
Vulcan Process Co. 


KEROSENE TING TORCHES 
Alger Supply Co. 

Hauck Mfg. 
Oxweld Acetylene C 
Superior Gap hoviylons Machine Co. 
Vulean Process Co.: 


NEEDLE VALVES 
The Bastian-Blessing Co. 
Bermo Supply Co. 


Buffalo Dental ‘gs. Co. 

K-G Welding & Cutting Co. 
Superior GaAwayiene Machine Ce. 
Vulcan Process Co. 
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The Growth of Oxy-Acetylene Welding 
and Cutting and the Increasing Demand 
for Davis-Bournonville Apparatus 


A Year Ago we said— 


“The growth of Oxy-Acetylene Welding and Cutting in the United States 
is shown by the increasing use of Davis-Bournonville apparatus, which is 
inseparably associated with the development and success of the oxy-acetylene ’ 
industry in this country. 


“Ten years ago the process was unknown in the United States. Today it 


forms one of the great industries of the country, with its requirements for 
acetylene, oxygen and efficient apparatus. 


“The Davis-Bournonville Company obtained the United States patents for 
the independent positive-pressure type of welding torch (mixing the gases 
in an interchangeable tip or nozzle) in 1906—basic principles which have 
been retained in the D-B torch because of their proven superiority through 
ten years of development, improvement and the most successful operation. 
“There is more Davis-Bournonville welding and cutting apparatus in suc- 
cessful use in the United States than of any other make, and the prominent 
concerns which have established the greatest success with this process have 
large installations of D-B apparatus, with from ten to one hundred or more 
torch units, and from one to six of the largest acetylene generators.” 


Today—The increasing use of the oxy-acetylene process for welding and cutting 
and of Davis-Bournonville apparatus are parallel and are graphically shown 
by the sales of “Davis Apparatus” as charted below: 

1907 B 

208 

mec 

Ee a 

| RR enema MI 

2 aM 

i TE OS AS 

+ aS (ee 

) i a S|) 

1916 


1917 
6 mos. 





to June 30, 1917, only. 





“Davis Apparatus” Leads the World in Range, Efficiency and Number of 
Successful Users. Write for bulletins and information showing why it is 
used by the largest steel mills, foundries, ship-yards, locomotive and car 
builders, U. S. Navy Yards and government works, mines, sheet metal 
working factories, tube and barrel welders, scrap yards, and in hundreds of 
small repair shops and garages. 


DAVIS-BOURNONVILLE CO. 


General Offices and Factory, Jersey City, N. J. 


NEW YORK PITTSBURGH ANTES CHICAGO SEATTLE 
BOSTON CLEVELAND ey: DETROIT SAN FRANCISCO 
PHILADELPHIA CINCINNATI 


ST. LOUIS TORONTO, ONT. 
(Carter Welding Co.) , 
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OIL BURNERS (Prehbeating) 
Alger Supply Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Mach. Co. 
Vulcan Process Co. 


OXYGEN (Compressed in Cylinders) 
Burdett Oxygen Co. 
The Linde r Products Co. 
Swift & Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


OXYGEN CYLINDERS 


PIPE WELDING 
Geldschmitt Thermit Co. - 


PHOTOGRAPHS 
Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
welding industry) 


PLASTIC (Fireproof) 


PRESSURE GAUGES 
American Welding Co. 

n & Biessing Co. 
perme Supply Co. 
Davis-Bournonville Co. 
Hauck sate. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior — ~ mamma Machine Co. 
U. 8. Gauge 

United States Welding Co. 
Universal Oxygen Co. 

Vulcan Process Co. 


RAILROADS—Special Service for 
Oxweld Railroad Service Co. 


REGULATING VALVES (Acetylene) 


American Welding Co. 

The Bastian- —y aed Co. 
Bermo Supply 

havin teurecnvitte Co. 

Hauck Mfg. Co. 

The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
The Prest-O-Lite Co., Inc. 
United States Welding Co. 
Universal Oxygen Co. 

Vulcan Process Co. 


REGULATING VALVES (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 


REGULATING VALVES (Hydrogen) 
American Welding Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
The Prest-O-Lite Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co. 
Universal Oxveen Co. 
Vulcan Process Co. 


REGULATING VALVES (Oxygen) 
The Bastian-Blessing Co. 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 


United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


SCHOOLS OF WELDING 


SEAM WELDERS (Electric) 


General Blectric Co. 
Westinghouse Electric & Mfg. Co. 


SEAM WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 


Superior Oxy-Acetylene Machine Co. 


THERMALENE-GAS 
The Thermglene Co. 


THERMIT WELDING 
Goldschmidt-Thermit Co. 


TORCHES (Carbo-Hydrogen) 
Carbo-Hydrogen Co. of America 


bts (Gasoline and Kerosene Preheat- 


American Welding Co. 


Buffalo Dental Mfg. Co. 
General Welding & Eq. Co. 
The Imperia! Brass Mfg. Co. 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 
— Prest-O-Lite Co. 
Superior Oxy-Acetylene Siochine Co. 

ed States Welding C 
Westkeeieane Electric a Mfg. Co. 
Vulcan Process Co. 


TORCHES (Oxy-Acetylene Cutting) 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
The Harris Calorific Co. 
Henderson-Willis Welding b Cutting Co. 
The Imperial Brass Mfg. Co. 
Messer Mfg. Co. 
Welding Supply Co. 
K-G Welding & Cutting Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The gp arp Co., Ine. 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 
United States Welding Co. 
Universal Oxvgen Co. 
Vulcan Process Co. 


TORCHES (Oxy-Acetylene Welding) 
American Welding Co. 
Bermo Supply Co. 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
The Harris Calorific Co. 
Messer Mfg. Co. 
Welding Supply Co 
Henderson- Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 
United States as Co. 
Universal Oxygen 
Vulcan Process co 


TORCHES (Oxy-Hydrogen Cuttin, 


American Welding Co. 
Bermo Supply Co. 

Davis- yy: ~ehneend Co. 
Messer & 

Welding Supply Co. 

General Welding & Eq. Co. 
The Harris Calorific Co. 
Henderson-Willis Welding & 
The Alexander Milburn Co. 
The Imperial Brass Mfg. Co. 
Vulcan Process Co. 

Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Welding 


American Welding Co. 
Bermo Supply Co. 
Messer Mfg. Co. 
Welding Supply Co. 

. Buffalo Dentai Mfg. Co. 
Davis-Bournonvilie Co. 
Vulean Process Co. 

General Welding & Eq. Co 
The Harris Calorific Co. 
Henderson-Willis Welding & « 
The Imperial Brass Mfg. Co 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 

United States Welding Co 
Universal Oxygen Co. 


TORCHES (Special to Order) 


American Welding Co. 

Bermo Supply Co. 

The Harris Calorific Co. 
Superior Oxy-Acetylene Machine 
Vulcan Process Co. 


TRUCKS (Cylinder Carriers) 


American Welding Co. 
Davis-Burnonville Co. 

M. Desmond Mfg. Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine 
United States Welding Co. 
Universal Oxygen Ce. 

Vulean Process Co. 


VALVES (For Oxygen Cylinders) 


The Bastian-Blessing Co. 
Universal Oxygen Co. 
Vulean Process Co. 


WELDING (Electric Resistance-Custom 
Work) 


Thomson Electric Welding Co 


WELDERS’ GOGGLES 


Catetne Bye Shield Co. 
A. Hardy Co. 
Fined Process Co. 


WELDING (Oxygen for) 


The Linde Air Products Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


WELDING RODS 
Bierman-Everett Fdy. Co. 
Vulcan Process Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


ES ere 2 
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American Welding Co............-ceeeeee 12 
B 
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Bierman-Everett Fdy. Co............. ip oo On 

Buffalo Dental Mfg. Co.............ceeeaes 15 

i ne CN. Bek sce sccccetrrtaddics 37 
Cc 

Canada Carbide Sales Co 

Carbo-Hydro. 


D 
Davis-Bournonville Co...........6ceececes 5 
SE EIS Coca nocccccccscbeesoue « 41 
RD cabo eb bdae0 sc ccéccccceoads von ae 
G 
4eneral Welding & Equipment Co...... ones 





Gemeres, Metis Ce... nc ccc sccccsccsvece 


Goldschmidt Thermit Co.......... Back cover 
H 
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Henderson-Willis Welding & Cutting Co... 9 

A eT ES Se He 42 
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I 
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L 
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nion Carbide Sales Company 


New York City, Chicago, IIl., San Francisco, Cal., 
42nd St. Building Peoples Gas Building Kohl Building 


SOLE DISTRIBUTORS OF 


NION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield” 








For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


Packed in Blue and 
Gray Drums “Union Carbide” is packed in 100-lb. blue and gray drums marked con- 


spicuously, “UNION CARBIDE.” 
The following sizes are carried in yy" in 100-lb. drums: 
34 x 2 in. 13 x 2 in. 


—a large size. —an intermediate size. 


2 x 4 in. 4x 1/12 in. 


—a medium size. —finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 
on hand: 





ALABAMA LOUISIANA | Cleveland—601 The Citizens’ Building. 
Birmingham—1916 Morris Ave. | New Orleans—819-21 Julia St. Columbus—330 Dublin Ave, 
Mobile—262-268 S. Water St. | MAINE | Dayton—#812-828 EB. First St. 
Montgomery—1i114 N. Perry St. Portland—202 Commercial St. Lima—338 East High St. 

ARIZON MARYLAND Toledo—il4 S. Erie St. 
sy oy 8S. Central Ave. Baltimore—i19 E. Lombard St. ao and. Second Sts. 

ARKANSAS Cumberland—1 N. Liberty St. 

Fort Smith—109-128 So, Ninth St. Galisbury-_Opp. Fulton Station. on kishoma City—27-29 B, Grand Ave. 

CALIF MASSACHUSETTS 10 

Eureka—109 Second St. Boston—(See Cambridge “A.”’) Portiand—Fifteenth and Hoyt Sts. 
Fresno—932 H St. Cambridge—241 Albany St. PENNSYLVANIA 
Los Angeles—639 Gibbon St. Springfield—Napier St. Beaver. 

Sacramento—1523-31 Front St. MICHIGAN Du Bois—Weber Ave. and Franklin 8t. 
San Diego—326-336 Fifth St. Detroit—3rd and Holden Aves. Erie—i426 Chestnut St. 
San Franciseo—Kohl Building. Grand Rapids—500 Shawmut Ave., N. W. Harrisburg—627 Walnut St. 

COLORADO Hancock—First National Bank Bidg. Johnstown—129 Jackson St. 
Denver—Nineteenth and Wazee Sts. Iron Mountain—215 E. A St. Pittsburgh—32nd St. and Penn. R. R. 
Victor—Third and Diamond Sts. Jackson—172 South Water St. Pottsville—Railroad and Sanderson Sts. 

Mag hin hn ae + Saginaw—1830 No. Michigan Ave. Scranton—4 Cliff St. 

artford—877 Main St. Sault Ste. Marie. Shamokin—46 West Independence St. 
pIsTitcT OF COLUMBIA MINNESOTA Williamsport—Canal and Court Sts. 
ee ee ee ene och St. Minneapolis—334 N. First St. RHODE ISLAND 

rLOnEna Virginia—413 Chestnut St. Providence—aAllen’s Ave., P. O. Box 419. 

MISSISSIPPI SOUTH CAROLINA 
Jacksonville—106 E. Forsyth St. Vieksburg—1312 Washington St. tee Pane 5 Church 8t. 
Ls: 7 ied Tampa St. MISSOUR TENNESSEE 

GEORGIA Kansas ‘City —1216- 1318 W. Eighth St. Chattanooga—700 E. Tenth St. 
Atlanta—Cor. Haynes and Rhodes Sts., St. Joseph—920 S. Sixth St., Sta. “A.” Knoxville—426 West Depot Ave, 

P. O. Box 1594. St. Louis—(See East St. Louis, Ill.) Memphis—671 South Main St. 
Savannah—Ogeechee Canal, South of SKA Nash ville—105-107-109 Broadway. 

Bay St., P. O. Box 78. NEBRA ‘ TEXAS 

ILLINOIS Omaha—1007-9-11 Jones St., Union Sta. 

. P.O Dallas—802-810 Cadiz St. 
Chicago—Peoples Gas Bldg.. Michigan +o El Paso—900 Overland 8&t. 

Bivd. NEW JERSEY Houston—Baker and Cedar Sts., Box 745, 
Decatur—133-147 W. Williams St. Camden—657 So. Second St. San Antonio—Cor. Leal and N. Salado 
East St. oo Walnut Ave. Jersey City—554-56 Henderson St. Sts. 
eater Bo. Waehinsten B NEW YORK Waco—633 8. 7th St. 
ee 16 8. Granite St. Box 147. Albany—Montgomery and Colonie Sts. UTAH 

uiney222 S. Eighth St Binghamten—21 Jarvis St. Salt Lake City—118 W. Second South St. 
= beast’ aan s Geneva—Exchange St. and Railroad PI. VERMONT 

INDIAN bie a eeed nape Jamaica—1ii1 New York Ave. Burlington—College and Champlain Sts. 

Evansville-—1601 unniis ee. Kingston—O’Neil St., near Broadway. VIRGINIA 

¥ New York City—42nd St. Building. Lynchburg—1324 Commerce St. 
. aee-t1s & Aiabams 6. Niagara Fails. Norfolk—Cor. First and Front Sts, 

IOWA” wo Ave Peughkeepsio—Smith St. and N. Y., 'N. H. Richmond—isth and Cary Sts, 

A R. Tracks. WEST VIRGINIA 
Debeweeetth cod Waokinstse Sts. Roscoe. at Peete Bases Ee. 
Ottumwa—207-9-11 S. Washington St. Usee—127 Hotel St. Fairmont—"A" Street See SS ee 
Sioux City—925 Fourth St., P. O. Box Whitehall—57 Canal St. ° untington—820 3rd Avenue. 

KANSAS NORTH CAROLINA WASHINGTON $tiet Auk 

Pittsburg—109 W. Third St. War ps tet 89 Macentc (Temple, Spokane—6i6 Peyton Building. 
Wichita 72 hae > Bulldl NORTH DAKOTA WISCONSIN 

721 Beacon Building. Farge—i7-19 Broadway. kw Crosse—Front and King Streets. 
Madison—5 13- lamson Stree 
Louleyifle—126 E. Main St. ' OHI PS Plum S8t. Milwaukee—1 20-134 Jefferson St. 





select the list, the city from which the quickest delivery and lowest freight rate can be 
obtained. Sid abiieras chek ir andere to “Union Carbide Sal Sales Company” at the distributing point selected accompanied by remittance, 
Piease address request for information or special cerrespondence to either the Chicago or New York office. 
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Insist on 
REGO 
Welding Regulators 


Adopted by most leading 
manufacturers. 


Proclaimed the best by expe- 
rienced welders and competent 
engineers. 


Stoutly built for hardest serv- 
ice. 


Unsurpassed for range and 
fineness of adjustment, accur- 
acy, strength and reliability. 


Approved by the National 
Board of Underwriters. 


Every detail of their construc- 
tion is the result of careful 
thought, thoroughly tested and 
skillfully executed. 


Surrounded by numerous 
safety precautions. 


Built by an organization hav- 
ing more than twenty years 
experience making regulators. 


Warranted satisfactory. 


Insist on 


REGO 
Welding Regulators 


The 


Bastian-Blessing 
Company 


125-131 W. Austin Ave. Chicago, Ill. 







































Clark St. Bridge 


42 W. Larned St. 
Detroit, Mich. 
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Patented July, 1916 


OXY-ACETYLENE GAUGES 


for 





WELDING and CUTTING 


APPARATUS 














United States Gauge Co. 
67 Wall St., New York 





WORKS: 
Sellersville, Pa. 












BRANCHES: 





~ 681 Market Street 


San Francisco 


Board of Trade 
Montreal, Can. 
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as WELDING & 
= CUTTING 
EQUIPMENTS 


PASSED BY INSURANCE AUTHORITIES, USED IN 
NAVY YARDS AND OTHER IMPORTANT CONCERNS 





WELDING & 
CUTTING 


Pure 
WORK: Oxygen and Hydrogen 


Efficient 
Welding Apparatus 





WE DO WORK FOR THE 
LARCEST CONCERNS. 


TEL: 2249 Universal Oxygen Company 


CAMBRIDGE Sheboygan, Wisconsin 
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e e oe : 
A Mighty Fighting Tool | 
The new type of battleship, the Colorado Class, will be the most powerful offensive 
weapon afloat. These ships represent the very last word in efficiency. 


Willis welding and cutting torches are to the welding trade what the “Colorado”’ class 
is to the Navy—the very last word. Efficient and dependable. 


Write for illustrated catalog. 


Henderson-Willis Welding & Cutting Co., 2393-7:9,",.1 1th St. St Louis, Mo. 
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Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality 





Pure Oxygen Electrolytically Made under the 

direct supervision of our Chemical Laboratory. It 
is caref ally controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand so can fill 
orders immediately. 


Swift & Company 


Union Stock Yards, Chicago, III. 








Oxygen Department 





















Rim Welding Economy 
for the Manufacturer— 


The 15-A Welding Machine is designed for welding 
heavy automobile rims. All parts are necessaril) 
made massive and substantial in order to prevent 
trouble and give continuous service. The rim to be 
welded is placed in the specially constructed vertical 
clamps which are locked by a series of hand levers 
Current is turned on by a pedestal foot-operated 
switch, and the metal becomes heated. Welding pres- 
sure is applied by the 25-ton hydraulic ram, and the 
current turned off. The welded rim is then removed 
from the clamps. 

































Write for Butt Welding Bulletin No. B-5. 


THOMSON ELECTRIC WELDING COMPANY 
LYNN, MASS., U. S. A. 


311 FALLS ST., NIAGARA FALLS 4100 LANGLAND ST., CINCINNATI 323 N. SHELDON ST., CHICAGO 


| 1127 MAJESTIC BLDG., DETROIT, MICH 
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The Pull-U-Out Portable Crane 


The Most Remarkable Portable Crane 
on the Market 












It weighs only 250 pounds and has a lift of 9 feet 6 inches, and a lifting 
capacity of 1 ton. 





It is built of 2%4 inch extra heavy steel tubing, enameled black. 
Slip jointed and can be put together in 5 minutes with an S-wrench. 
It is built so that the weight cannot tip it over. Base is 3 feet 3 

inches wide by 6 feet deep. Total height is 10 feet. 


It is mounted on strong roller wheels, and will do the 
work of an entire system of overhead tracks and do it 
better, because it can go wherever there is a floor to roll 
it on. 


The Pull-U-Out Portable Crane solves the 
problem of hoisting and transporting heavy 
objects from one part of the shop to another. 


The Pull-U-Out can easily be detached from 
the crane and used separately for all manner 
of hoisting or pulling, making the outfit 
valuable in many ways other cranes are not. 


Shipped ready to put together. Price, com- 
plete, with Pull-U-Out, $50.00, f. o. b. St. 
Louis, Mo., or Cleveland, Ohio. 





How Many Times Has 
This Happened to You? 


Ever try to drill a hole in some hard-to-get- 
at place, your wrists numbed with fatigue? 
And just as the drill went through, the drill 
bit snapped because you had to let go to reach 
the switch. 


The B.& D. “Portable” 
The Drill With the Pistol Grip : 


does away with that trouble. You keep hold with both hands and simply pull the trigger to control the current. 
And the pistol grip holds the “gun” naturally and easily. Universal motor, ball thrust bearing, chrome-vanadium 
steel gears. Welders will find this tool well adapted to work in the welding shops. 


SAVES DRILLS 


In designing this model, especial attention has been directed toward the prevention of breakage of small 
drills when operating the switch (a source of annoyance and loss with other designs.) 

It will be seen, by reference to the illustrations, that the control is that of the automatic pistol, one finger 
doing the work without in the slightest affecting the steadiness of the aim or the firmness of the support of the tool. 
There is no releasing of the grip to turn the switch or press a button, or push in or pull out a handle at the moment 
the drill breaks through. 











You simply pull the trigger without the slightest wavering of the tool or sagging of the weight, and conse- 


quently the drill is stopped without breaking the drill bit. 


H. G. DORAN & CO., Peoples Gas Building, Chicago 
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(1) Cut of “Neverflash’’ Welding Torch. 
(2) Cut of “Staylit’’ Cutting Torch. 
(3) From every test (4) From every poi 


ting Torches constructed. 
(6) They will not flash back. 
(7) They keep cool. 
(8) They use less Gas. 
(9) They use less Oxygen. 
(10) They are always ‘“‘on the job.” 


and Cutting Torches made. Let us prove it. 


TORCHWELD EQUIP 








‘“‘Neverflash”’ 







ENGINEER 









nt (5) Torchweld “‘Neverflash” Welder 


and Torchweld “‘Staylit’’ Cutter are the fastest and most economical Welding and Cut 


4 


(11) We can show by test that these Torches are the superior of any Welding 


(12) Valves and all parts requiring heavy service are niaide’ from solid drawn 
or forged metal. They are thoroughly tested and free from blow holes. 


Write Us for Illustrated Catalogue 


MENT COMPANY 


230 N. Carpenter Street, CHICAGO 











The Oxy-Thermalene Method 


of Welding, Cutting, Brazing, Etc. 





The only Acetylene Oil Gas Producer in the world. Saves 25% on gas 
and oxygen. First class references. : 


Thermalene gas in conjunction with Oxygen gas 
produces the ideal flame for welding and cutting. 


There is no loss of time due to short- 
age of gas. The Producer works only 
when you work, When shut off, Pro- 
lucer ceases instantly. 


Thermaline will not 
produce faulty welds 
due to impure and moist 

The Producer may 
mounted on a truck 
and made portable. 


Thermaline Gas, 
being heavier and 
richer than Acety- 
lene and other gas- 
es, has more 
























non - oxidizing 

me, which 
assures a 
more uniform 
weld and a 
cleaner cut, with- 
out burning or 
making the metal 
brittle. 


Write for full in- 
formation, catalog 
and prices. 


















THE 
THERMALENE 
COMPANY 


Chicago Heights, II. 

















TORCH 


_ It is a well established fact that the “torch” is the most 
important unit of an oxy-acetylene welding and cuttin; 
equipment. 

The K-G Torch has a reputation in the trade which 
speaks for itself. We will gladly demonstrate the tor: 
at any time and we guarantee it to be equal to any and 
better than most on the market today. Finally, the 
price will leave no argument open. 


‘ The Complete K-G Welding and Cutting Equipment 
is in every detail as reliable and efficient as the K-G 
Torch, All K-G supplies are guaranteed to be the high 
est quality goods. 


Torches, Regulators, Hose, Gloves, Gauges, Goggles, 
Welding Rods, Wire and Flux, Oxygen, 
Acetylene and Blau Gas. 


K-G Welding & Cutting Co. 


556 West 34th St., NEW YORK CITY 
_ Phone:6358 





We Will Sell Patent Outright for England, Canada, France, etc. 
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“Armco Iron Welding Wire 


The Purest Material on the Market 


Round Rods—Coils— Square Sticks 


For 
Oxy-Acetylene or Electric-Arc Welding 


Welding quality in iron or steel is con- 
ferred by the ferrite (pure iron) content. 
Carbon, Manganese, Oxygen ahd their 
compounds are harmful impurities be- 
cause they make possible the burning of 
the metal in the process and also because 
they rob it of physical evenness. 


Two of the Special Characteristics of 
“Armco” Iron for which its producer, the 
American Rolling Mill Co., was awarded 
THE .GRAND PRIZE by the Panama- 


_ Pacific Exposition, are Chemical Purity 


and WELDING QUALITY. 


The shrinkage strains developed in cool- 


ing are most successfully resisted by a 
metal of high ductility. This is another 


of “ARMCO” Iron’s outstanding qualities. 


“ARMCO” Iron is rapidly taking the 
place of imported wrought iron for weld- 
ing purposes. It is well adapted to any 
welding process. 


We have increased our facilities to care for the 
demand, and can fill your orders promptly. 


Straight Lengths and Coils 


3/8” 5/16” 1/4” 3/16” 1/8” 3/32” 1/16” 


Write us for the Names of Satisfied Users 


Made by 


Page Woven Wire Fence Co. 


Monessen, 


Pa. 
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Welding 


Here is the most com- 
plete book ever pub- 
lished on this subject— 
written in terms that any 
man can understand— 
illustrated with hundreds 
of photographs show- 
ing what this wonder- 
ful process will do. 


Every man interested in steel 
foundry, railroad, street rail- 
way, boiler shop work or gen- 
eral iron and steel manufacture 
should have a copy. 


FREE—if you are interested in 
this subject, write on your busi- 
ness letterhead and you will re- 
ceive a copy free. 


Ask for Electric Welding 
Bulletin No. 104-L 


New York City 
(Singer Bldg.) 
Buffalo 
_ Syracuse 


THE WELDING ENGINEER 


Get This Book On Airc 





The Lincoln Electric Co. 


Cleveland, Ohio 


Agencies in other principal cities 








What Editors Say 





“*Electric Arc Welding’ is certainly interé 
ingly and attractively put up. The book la: 
all the ear marks of the usual dry text boo! 
which is prone to omit practical, up-to-th: 
minute illustrative material.”—L. I. Thomas 
Editor, FACTORY. 


“It is an admirable and surprisingly complet: 
compilation of information on the status o 
arc welding, and it is especially valuable 1 
that it compares the cost and effectiveness 
electric welding with other methods.’”—All 
M. Perry, Editor, ELECTRICAL WORLD 


“You have so thoroughly covered the subject 
that there is nothing further to suggest.” 
A. O. Backert, Editor, THE FOUNDRY 





Chicago Philadelphia 
Columbus Pittsburgh 
Detroit Charlotte, N. C. 
Boston Toronto, Canada. 
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Canada Carbide Sales Company 


30 Church Street, NEW YORK CITY 





> WORKS Sal SIZE PKGS | 
a . . a es 4 
Shawinigan Agents of 100 Ib. and i 
Falls, Que. 1,000 Ib. 25- i 
d oe - - . a= : ; 
i nt. ” ” Bi 
‘ “More gas per pound” 2 Ib., 1lb. tins 7 
DISTRIBUTING STATIONS DISTRIBUTING STATIONS ! 
j ALABAMA 
4 Bessemer—2014-2024 Second Ave. OHIO 
i CALIFORNIA Toledo—Address Detroit, 
—s ta — wd 7 Fe Ave. . me : ie " 
Francisco— ar > ° N} TAD 4 
INDIANA Manuf d in all carne. skin St. and Maple Ave. t 


Terre Haute—15 No. Eighth St. Johnstown—124 Clinton St. % 


standard sizes Montrose. 3 
OWA exville. Pittsburgh—520 Farmers Bank Bldg. s 
7 Centerville. Pottsville—Centre and Market Sts. > 
f Albia. PunxsutaWney. : 
i LOUISIANA Scranton—339 Penn Ave. 3H 
New Orleans—Camp and Common Sts. Wilkes-Barre. B 
RHODE ISLAND oH 
Baltimore—i17 So- Hanever St. Providence—543 Charles 8t. x“ 
MASSACHUSETTS TENNESSEE bs 
Boston—47 Oliver St. Knoxville—1761 Asylum Ave. vg 
Springfield—50 Taylor St. TEXAS i 
MICHIGAN El Paso—22 Mills Bldg. i! 
Detroit—343 Bellevue Ave. Fort Worth—28rd and Jones Sts. 
MINN Houston—Address Fort Worth. 


ESOTA 
Duluth—Third Ave. E. and Michigan 8t. 


TAH K 
MISSO Salt Lake City—121 W. 2nd@ South St. i 
Joplin—Opposite Post Office. VERMONT <i 
NEW J. Burlington—Park Ave. ¢ 
Newark—See New York. VIRGINIA : 
——-— Washington St. Richmend—1319 B. Main 8t. 
WEST VIRGIN 


Buffalo—Seneca and peers Sts. 
Malone—32-34 W. Main S 
3 Middletown—28 W. Main ‘at. 

New York—30 Church St 
Troy—6 and 8 Grand St. ; 
Yin. . Main St. For special information address cor- ‘ 


Watertown—112 Franklin St. respondence to New York City. 








Chacieeton ast Virginia St. 
Clarksburg—603 Goff Bidg. 
Huntington—1032 Third Bee. 
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pee eee. AUTOMOBILE WELDING 
“‘Matheson Automatic’”’ With the OXY-ACETYLENE FLAME By M. Keith Dunham 


C li 167 Pages Price $1.00 Fully Illustrated 
y inder Valve This is the only complete book on the “Why” and “How” of Welding 
Explains in a simple manner apparatus to be used, its care, ent bee © 7m. 
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. ecess h i Proceeds then to the actual welding of all 
Force applied to open tank. Sutomobile part, in'a manner understandable by everyone. 
Gives principles never to be forgotten. Aluminum, cast iron, steel, . 
Bs a brass, bronze and malleable iron are —_— = as a clear explana: 2 
Pressure utilized to retain bg WA Ny Sg A EE Foy j 
t t stone as wall “s eons wane the oxy- a flame, will S book B 
contents. to ae. saiek ant fully explained and sr proper methods to overcome them Ss 
shown. 
; CONTENTS d 
Cylinder Valves of all types. | CHAPTER L—APPARATUS ot Boss Welding —Preheating the Case 
KNOWLEDGE. —Gas Preheating Flame—One or i 
_— Oxygen Supply—Care of Oxygen Weld—Broken Bear- r 
Cylinder—Acetylene Generation—Care ings— of Wi § 
of Generator—Regulators—Care of Cracks—Missing $ 
- oe — —. a. -y) om Moulded 3 
are ges— ‘arts. " 
W elding Supply Co., Inc. Tord Care of Welding Torch CHAPTER V.—STEEL. 
High Pressure l Effects of Heat—Hose and Goggles. Welding Know the ¢ 
Welding A: Li m, Valves, CHAPTER Il.—SHOP EQUIr’ ZNT Flame Does to lding ° 
Appliances & Supplies AND INITIAL PROCEDUn». | Bot Gtee Sg  B ame H 
132 Nassau Street ble Location ao Welding’ Outfit Welding—Lengthening | the, Ch 
t just- Parts 
NEW YORK pan ge | Flame Principle ot Weld. Wrelding. — Cass Hardening — Light 
ing—Genera Velding nowledge— elding—Gasoline - 
Weld to 
Meat tla Cita Nolant Samir of Fe 
; : mie PTER III.—CAST IRON. s 
Welding and Cutting simple Welding—How to Hold the e.g to ——— 
A t and Siow Holes Lug on Cylinder bm Reinforeing the . 
Braze—Brazing 
ppara us Water Outlet--Cylinder Welding— Tobe to w Worn 
Head—Finishing and Pa 
Cylinders—Cylinder Silver 
Parte—F ily Wheels—Pistons—Crank —CARBON a 
Thermalene Cases — Babbitted Bearings — Valve ING AND 4 
ge Mery ony Threads—-Conclu- GEN NI 
ron. Principle =, ¥ 
Producers CHAPTER IV.—ALUMINUM. per Cb yg SO. | 
Use of-—Welding ee Sol 
die System—Flux & — Uses. i 
: ; : aration the se ieiing, Manifold— COST OF 4 
Electric and Gas Welding of Crank Case—Welding the Arm Oxygen Consur 
cy" Without Ze Oe the PS age Acetylene Teot~-Aectyiene Generar 
Supplies —Wrong Mathod of Setting Up—Lug  Consumption—-Oust ¢ 
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Speed up With-Eléctric Power 


G-E Arc Welders control current, heat, and metal building; and do their own chipping 


Hisa are some of the waysin which modern 
industry has been speeded up by putting 
electric power to work in the right place. 

Metal mines have boosted output to meet world- 
wide demands. Great central power plants in 
place of small local plants in coal mining areas 
now supply cheaper electric power per ton out- 

ut for each mine. 1 tonnage records have 
een smashed in the steel industry. Greater 
—— _— has lowered prices and given 
better road transportation. More and better 
cloth has been produced at lower power costs. 


The engineering problems solved in putting 
electric power to work in these and other indus- 
tries were many and intricate. Production of 
electrical equipment suited to this work and in 
quantities required is an important part of this 
company’s service to American industries. 

Any problem involving the use of power can 
be simplified by the application of electricity. The 
General Electric Company is well equipped to 
lend valuable assistance in working out such 
problems and is glad to co-operate with manu- 
facturers and engineers in every possible way. 


GE Arc Welding Outfits 


BG) Seles Offices in all large cities 
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ASK ANY LARGE IRON AND STEEL CO. “* 


CARBO-HYDROGEN has proven to be an exceptional cuttin 
in the United States. 


The art of cutting not only consists in being able to sever two pieces of steel, but also to show a minimum 
amount of slag and unchanged metal at the edges cut and smooth surfaces after the cut is made. 


CARBO-HYDROGEN will cut from the lightest to the heaviest metals, and by this we mean to the heaviest 
armor plate made, with the result that in each and every instance true cuts are made with a rapidity that is 
astonishing, and with marked economy. 3 

CARBO-HYDROGEN burns with a clean flame and gives off no noxious fumes, and can be readily used in 
all confined =places. It is a true combustible in every sense of the word and in nowise explosive, and, un- 
doubtedly, is the safest gas to use. x 

CARBO-HYDROGEN is superior to use on all classes of cutting, cast iron welding, aluminum welding 
and brass welding. In welding, an utter absence of blowholes is noted and the welds are left soft and nice so 
that they can be readily machined. This is a large advantage where welds must be machined after being made. 

CARBO-EQUIPMENT has been designed along scientific lines and no guess-work has been used in any 
portion of the apparatus put out. — om - 


CARBO REGULATORS are undoubt- 
edly the most correct and dependable on 
the market. 


CARBO HOSE will stand the great- 
est pressure with the longest life. 


g medium in the largest iron and steel mills 





oe CARBO CUTTING AND WELDING 
PIPES are scientifically correct in every 
detail, with the theory of combustion 
taken care of perfectly. 





SOLE MANUFACTURERS OF 
CARBO-HYDROGEN 4x» CARBO EQUIPMENT 


CARBO-HYDROGEN, GENERAL OFFICES: 

ee He Pus. On, BENEDUM-TREES BUILDING 
CARBO, 

Reg. U. S. Pat. Of. PITTSBURGH, PA. 























No. 2 Harris Welding Outfit There’s Profit i a (Geen 


Welding Outfit 


The better the tool, the better the work. 
The better the work, the greater the demand for it. 
The greater the demand, the more volume and the more 


~ VULCAN 


Oxy-Acetylene Cutting and 
Welding Outfit 


is the most efficient. No job too big or too small. No out- 
fit is so economical, so reliable—it cannot be sw s 


A Vulcan Outfit will be highly profitable for you. But 
be sure you get a Vulcan. 





Send for full in- 
formation. Ask 


The largest and most advanced line of high temperature for catalog W-1. 


gas apparatus. Complete installations for the most ex- 
tensive manufacturing, metallurgical, chemical and labora- 
tory operations. 


Vulcan 


Welding Apparatus Carbon Burning Outfits 

Welding Torches Cutting Torches P 
Oxy-acetylene Chemical Furnaces ro ce Ss $s 
ain lene Manifolds 

ie = Dn Atmospheric Burners Co 
Oxy-natural 
Oxy-carho-hydrogen Acetylene and Oxygen mpany 
Oxy-artificia Generators 2445 Uni 
Oxy-coal gas Pre-heating Apparatus niversity 
Air-hydrogen Welding Fluxes Ave., 8. E. 
Air-carbo-hvdrogen Fittings : 
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OXY-ACETYLENE WELDING of 
COPPER, BRASSES and BRONZES—II 


By M. R. Amedo 


Metallurgical Engineer to the Union de la Soudure Autogéne. Translated, 


with additions,«by D. Richardson, Wh. Exh., A.M.I. Mechanical Engineer, Member of the Unior (All Rights Reserved:) 


de la Soudure Autogene. 


In metallurgical practice, reduction of the oxygen by poling 
or stirring with a stick of wood has now been replaced or sup- 
plemented by reducing agents or deoxidizers in a more con- 
venient form. Among the various elements which have been 
used for this purpose are phosphorus, zinc, silicon, manganese, 
iron, sodium, etc. 

Phosphorus is probably the best known and the most generally 
used of all the deoxidizers. It was first used in copper and 
brass by Parkes of Birmingham in 1849. The addition of phos- 
phorus to copper and its alloys is well known to improve the 
mechanical properties of the metal, particularly if the quantity 
is carefully adjusted. If the phosphorus is added in the form 
of a phosphorus-copper alloy it readily diffuses throughout the 
molten bath, destroying the dissolved oxide. During this purifi- 
cation of the metal the phosphorus is converted into phosphoric 
oxide which is capable of dissolving a further quantity of oxide. 
The slag thus formed is very fluid and rises to the surface of 
the metal, where it forms a protecting film isolating the molten 
copper from the atmosphere and the gases of the blowpipe. 

In addition to being a powerful reducing agent, phosphorus 
considerably reduces the absorption of gases. It follows, there- 
fore, that a weld made with a welding-rod containing phosphorus 
will tend to be free from oxide. Again, if phosphorus is present 
during the melting of copper there will be little tendency to 
oxidize, because this element suppresses the bubbling of effer- 
vescence of the molten metal, which is one cause of oxidation, 
and the phosphoric acid formed on the surface of the metal 
keeps the molten metal from contact with the atmosphere—the 
initial cause of oxidation. 

It is for these reasons that a welding rod containing a quan- 
tity of phosphorus based on a calculation made from the amount 
of oxide found in a weld normally executed is much too rich in 
phosphorus. 

From a welding point of view phosphorus gives the best re- 
sult as a deoxidizer. Aluminum, for example gives good re- 
sults, but possesses the troublesome property in welding of mak- 
ing the molten metal much too fluid. In addition, it is very 
dificult to manufacture a perfectly homogeneous welding rod 
containing aluminum. 

For electrical purposes the presence of oxide is particularly 
undesirable, but the use of phosphorus for its removal is not 
entirely satisfactory, owing to the fact that any slight excess 
of the metalloid remaining in the copper would seriously affect 
its conductivity and mechanical properties. For that reason a 
more satisfactory deoxidizer for copper has been sought, and it 
is believed to have been found in the substance known as boron 
sub-oxide. 

The Phosphorus-Copper Alloy Welding Rod. 

The welding metal used for the oxy-acetylene welding of cop- 
per is therefore a phosphorus copper alloy. 

A very small quantity of phosphorus is incorporated in the 
metal, just sufficient to obtain metal free from oxides. 

In manufacturing this metal it is indispensable to use extreme- 


ly pure metal, because the simultaneous presence of phosphorus 
and other impurities of copper produces a bad quality metal. 

Phosphorous in the form of phosphor copper, added to electro- 
lytic, is very easily recognized, and may be added and controlled 
with great precision by simple miscroscopic examination. 

The phosphorus is present in the copper in form of a white 
solution, and its resistance to corrosive agents is much greater 
than that of the copper itself. The percentage of phosphorus in 
this phosphorus-copper alloy is extremely low, and numerous 
tests show that it does not reach one per cent. 

At the moment the metal melts under the blowpipe the phos- 
phorus contained in the welding rod automatically deoxidizes 
the molten metal, and the phosphoric oxide formed rises and 
floats on the surface of the metal. As stated previously, the 
percentage of phosphorus is just sufficient to ensure the de- 
oxidization of the metal, the percentage of phosphorus in 
the welding rod being the average value obtained as the result 
of a very large number of tests. It is obvious, therefore, that 
to re-melt a copper weld with the blowpipe oxidizes the metal. 
Fig. 5 is a micrograph of a phosphorus-copper welding rod which 
has been submitted to two successive fusions. It will be noticed 
that there are three distinct zones: the central part, still con- 
taining phosphorus (as is shown by the characteristic structure 
of a phosphor solution) ; a thin annular part, which is a circle 
of pure copper; and lastly, the exterior part, consisting of islets 
of copper (white) surrounded by the eutectic copper—copper 
oxide. 

Welds on copper should never be re-melted without a new ad- 
dition of welding rod, and, further, in order to improve the ap- 
pearance of the welds, no superficial melting with the blowpipe 
should take place unless fresh welding metal is added. 

With reference to the manufacture of the phosphorus-copper 
rod it is important to note that microscopic examination does 
not show definitely that the whole of the phosphor copper has 
been perfectly dissolved in the metal. 

The presence of undissolved particles of phosphorus always 


produces fracture of the wire during the wire-drawing opera- - 


tions, and causes the welding metal to lose its malleability. 

The presence of free phosphorus is easily recognized under 
microscopic examination by the presence of white islets sur- 
rounded by dark parts of undissolved phosphorus. An elec- 
trolytic attack with a solution of hyposulphite of soda darkens 
for a time the copper and the phosphorus in solution, after which 
the grains of undissolved phosphorus appear blue. 

The ‘uniform manufacture of the phosphorus-copper welding 
rod can only be obtained after a long series of tests made with 
a view to establishing a method of manufacture giving uniform 
results. Unless the manufacture of the metal is controlled, it is 
not possible to guarantee the perfect homogeneity of the metal. 

Welding rods too rich in phosphorus have been placed on the 
market by certain firms who have failed to carry: out a suff 
cient number of tests to get uniform results, and the presence 
of an excess of phosphorus in a weld has many disadvantages. 
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The Welding Rod too Rich in Phosphorus. 


A metal too rich in phorphorus lacks fluidity and, in addi- 
tion, melts at a temperature slightly lower than that of pure 
copper, thus making it easier to obtain the defect of adhesion. 

It is very difficult to get an intimate joining of the added 
metal with the chamfered edges. It is generally found that a 
sudden variation in the percentage of phosphorus takes place 
in passing from the metal melted by the blowpipe to the meta! 
uf the plates. A weld of this type submitted to the bending test 
always separates along the chamfered faces. 

A section through a weld made with a welding-rod contain- 
ing about double the quantity of phosphorus necessary tor 
deoxidization is shown in Fig. 6. 

When the percentage of phosphorus after welding exceeds 0.2 
this would correspond to using a welding-rod much too rich in 
phosphorus, and such a weld would possess little elongation 
properties. 

The electrical resistance of the metal increases very rapidly 
with the increase of the percentage of phosphorus. The con- 
ductivity of pure copper being taken as 100, that of pure copper 
containing 0.13 per cent of phosphorus is not more than 70. 

In welding electrical connections the use of a welding-rod 





Fig. 6.—Micrograph of a welding metal containing too much 
phosphorus. (Magnified 50 diameters.) 


containing too much phosphorus leads to the resistance of the 
joint being higher than that of the copper, and as a result, heat- 
ing the joint takes place, especially in the case of high amperage. 

The use of a welding-rod of too large a diameter for weld- 
ing thin material produces welds containing an excess of phos- 
phorus because the welding-rod is melted in larger masses and 
is accompanied by less oxidation, which in turn is incapable of 
utilizing the major portion of the phosphorous which the rod 
contains. 


In conclusion, it is clear that if excess of phosphorus is 
present the obtaining of a good joint is questionable, and it is 
indispensable. that the manufacture of the copper welding-rod 
should be constantly supervised and controlled. 


The Use of Complex Alloys as Welding Rods. 


A very large number of alloys have, in turn, been introduced 
or proposed for the welding of copper. Their chief character- 
istic is that their melting point is distinctly lower than the 
melting point of copper. The elements that have been added to 
copper to obtain such alloys are very varied; zinc, tin, and even 
antimony have been used. 

The joints obtained with these alloys are inferior, as already 
mentioned, to those obtained by ordinary brazing. If, for exam- 
ple, we consider the bronze containing 3 per cent of tin, which 
is frequently used in many workshops under the name of X... 
metal, or Z... copper, it is obvious, when the difference in the 
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melting point of the added metal and the metal of , 
taken into account, why it is impossible to obtain a pet 


The rapidity of the work, especially on thin mater; 
that it is impossible to obtain diffusion of the tin . 
of the weld. The solidification of the weld occurs at ; 
which are very easily recognized. The solidification of ; 
fered edges, accelerated by the conductivity, takes 
followed by the solidification of the joint. The use o{ 
containing 3 per cent of tin therefore gives a “perfect 


The use of a brass containing 10 per cent of zinc ha 
disadvantage of giving, like the bronze just mention: 
hard and independent mass in the angle of the chan 
little elongation properties, but has a tendency to 
ordinary brazing when it is used as a brazing metal 
rarely used in this manner in oxy-acetylene workshop: 

A brazed joint obtained in this way is very defectiy: 
to join two plates of copper by brazing, necessitates t! 
a metal containing a high percentage of zinc. It is a 
forming an intermediate alloy. 

A brass of this composition melts at a high temperat 
the oxidation at the commencement of brazing is ver) 
At this temperature borax is swept by the blowpipe so + 
brazing metal is cast between two layers of oxide. It ; 
necessary to say that there is little adherence along the |i: 





Fig. 5.—A phosphorus copper welding rod submitted to two successiy: 
- meltings and burnt at the surface. (Magnified 50 diameters.) 


welding and what little adherence there is, is extremely weal 

When brass wires are actually used as welding rods for co; 
per, in other words, if the melting of the edges is to accompa 
that of the welding wire, it is very difficult, owing to the diffe: 
ence between the melting points of the alloy and the copper 
be welded, to obtain a perfect joint. It is necessary to maintai: 
the added metal in a molten state for a considerable time bef: 
the edges of the welds melt freely. Under these conditions th: 
welding metal, like all brasses, is burnt and its mechanical prop 
erties seriously diminished. 


This explains why it is absolutely impossible to machin 
piece welded in this manner without producing cracks in th: 
weld itself. Satisfactory results cannot be obtained on thict 
materials when fusible alloys, such as bronze containing 3 per 
cent of tin, or brasses of high percentage, are used. Tensile tests 
made on test pieces of copper of % to ¥%-inch in thickness, 
welded with a bronze containing 3 per cent of tin, only gave an 
average strength of 16,650 pounds per square inch and an elon 
gation of 5 per cent. The defect of adhesion was common along 
the chamfered edges. 

As to the use of alloys of copper and antimony, it is on!) 
necessary to state that the addition of 1 to 2 per cent of anti- 
mony to copper produces objectionable effects too well known to 
require describing in detail here. It is sufficient to state that at 
the present time such welding rods have been completely aban- 
doned. 
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EXECUTION OF COPPER WELDS. 


it is important in the first place, to note that it is useless to 
attempt to weld two pieces of copper unless the edges to be 
welded and their surrounding parts have been raised to a very 


high temperature near the melting point. 
In fact, if the borders of the parts to be welded are not very 


hot for a certain width, the constant conduction of the heat by 
the rest of the piece cools the lines of welding whilst the welder 
is obtaining the molten bath and melting the rod in the chamfer. 


The result is that the faces of the chamfer solidify whilst the 
added metal remains molten, and the welder gets the impression 
that he is executing the work in a normal manner, whereas he 
is getting the defeet of adhesion. 

It is therefore indispensable to maintain the environs of the 
parts to be joined, at a very high temperature during the execu- 
tion of the work. 

Those welders who assert that, in order to obtain good cop- 
per welds, it is necessary immediately before welding to heat the 
surrounding parts of the weld much more than the joint itself, 
are in the right. The numerous adhesions in copper welds are 
due to neglect of this precaution. 


Preheating of Copper. 

It may be stated, as a principle, that the welding of copper 
should always be preceded by heating. If a welder is content 
to bring the blowpipe on to the lines of welding without previ- 
ously heating them, the heat of the blowpipe is wasted for some 
time, and when fusion is produced it is not sufficiently free and 
thus adhesion is obtained. The welding of thin plates of copper, 
at which so many welders fail, demonstrates clearly the neces- 
sity for constant heating of the parts to be joined. 

To a welder, inexperienced on copper work, it may perhaps 
appear at first sight, that the use of a powerful blowpipe on 
copper welds would lead to rapid work, as the melting of the 
edges is produced by a large quantity of heat from the blowpipe. 
The majority of plates welded on this supposition are simply 
glued to the added metal. 

To successfully weld thin plates of copper, care must be taken 
not to weld with the white cone too near, as this may be too 
powerful for melting a very thin layer of metal. On the other 
hand, the weld should be done with the welding flame held suffi- 
ciently far away to give a flame which heats both the edges of 
the weld, and the joint itself. 

The preheating of bars or small pieces of copper may be done 
with a simple charcoal fire, and therefore the preheating of small 
articles is always a simple matter. 

The problem becomes much more difficult when it is a ques- 
tion of preheating large bodies, such as thick tubes or plates of 
appreciable size. The most simple method, where the leneth to 
be welded is short, is to heat the opposite face with another 
blowpipe, which should be at least as powerful as the blowpipe 
used for the actual welding operation. 

This method of heating is not practicable when the seam is 
very long, because in this case the heating by the blowpipe is too 
irregular. The weld progresses too rapidly in some places and 
too slowly in others, and the plates have considerable movement, 
necessitating frequent stoppages for adjustment. The best meth- 
od in this case is to make a temporary fire below the weld with 
a suitable ventilator. In this way a uniform temperature is 
obtained in the immediate neighborhood of the weld, and the 
work can be carried out rapidly and regularly. To prevent loss of 
heat by radiation it is well. where possible, to make good use 
of sheet asbestos, the work is then carried out by the welder 
with much greater facility. 

Whatever method of heating is used—and preheating is in- 
dispensable for producing good work—it should not be carried 
too far because the welder may not be able to control the melting 
of the metal, and sometimes large holes and the sinking of 
the metal interrupt the work. 

To sum up, the indispensable condition for obtaining good 
welds on copper is to obtain a good uniform heating of the 
edycs to be welded and their immediate neighborhood. In this 


manner the defect of adhesion is avoided, otherwise it is very 
common. (To be continued.) 


ARC WELDING IN SHOP AND TRACK WORK. 


The Harrisburg Railways Company, of Harrisburg, Pa., 
uses in both shop and track work an are welder which has 
been mounted on a low four-wheel truck, so that it may be 
easily transported from one job to another. In case the 
transfer is over a considerable distance the outfit is loaded 
on a motor truck or work car, but for short distances over 
paved streets, it is‘fastened on behind an automobile. 

The arc welder is enclosed so that the weather and dirt 
may be excluded when the outfit is not in use. This frame is 
built up of %xl-inch angle iron, all joints being welded to 
prevent.their loosening under vibration. The frame. is cov- 
ered with %-inch poplar, which in turn is covered with a 
roofing canvas. The entire cover, including the frame, is 
bolted to the platform of the truck so that it may be easily 
removed. Both sides of the cover are also removable, the 
back being hinged to provide ventilation and the front being 
entirely removable to afford easy access to the switchboard, 
etc. When the outfit is in operation the front cover is piaced 
on top of the outfit to form a shelf for tools. The outfit is 
used in the shops for miscellaneous repairs, some of which 
are of unusual interest. 

A GE-80 motor base which had been cut out by the pinion 
coming loose was simply and effectively repaired by the arc 
welder. With a cutting torch a discarded street car gong was 
cut down to the proper size and split in the middle. The two 
halves were then welded onto the case over the worn portion, 
rendering the case practically as good as new and at a cost 
of about 45 cents——Electric Traction. 





WELDING PROFITS. 


It is not stating it too strong to say that every blacksmith 
should have an oxy-acetylene welding outfit. Some may say, 
“But I have little call for welding.” And you never will as 
long as you do not have the outfit. Nor will you have much 
call to do welding jobs, even though you have the outfit if you 
do not make that fact plain to your customers. Tell them 
that the whole idea of welding has been revolutionized since 
the introduction of this process. It enables one to do work 
that could not be done before, and better work than it was 
possible to do before. 

This is the metal and the machine age. The machine may 
now be found on the farm, in the kitchen and the sitting 
room, and in the office and factory. 

Do not forget that the old-fashioned welding meant the 
binding together of two pieces of metal by means of some- 
thing that had adhesive qualities. Oxy-acetylene welding is 
fusing together of two pieces of metal into a solid piece of 
the same character and structure. 

There are several kinds of welding and cutting outfits on 
the market just as there are several kinds of pianos and 
plows, but in any case they are now sold at prices that 
merely give the manufacturer a fair profit on their production. 
No matter whom you may buy of, detailed instructions for 
setting up and adjusting, as well as for doing the work, will 


cheerfully be given to those asking it—Blacksmith & Wheel- 
wright. 





KLEIN NEW SALES MANAGER. 


The International Oxygen Co. announces the appoint- 
ment of R. M. Klein as sales manager, with headquarters 
at the company’s main office, 115 Broadway. New York. Mr. 
Klein brings to his new position a thorough technical train- 
ing and a comprehensive experience as an engineer in the 
United States Government employ, as salesman and sales 
manager for the Diehl Manufacturing Co., and as manu- 
facturers’ representative handling a number of mechanical 
lines. He entered upon his new association on July 1st. 
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WELDS—The WEAKNESS a: / 
MERITS of THEIR STRUCTURE: 


By P. A. E. Armstrong* 


SYNOPSIS—The author believes that welding is unquestion- 
ably the future means of joining the sheets of pressure vessels. 
The structure of the metal of the plates and that in the weld are 
entirely different ordinarily, though alike in chemical composi- 
tion. The high temperature to which the metal being welded is 
subject is usually of such long duration as to cause serious 
growth of the crystals. Burned structure is the result of in- 
cipient fusion and is caused by the crystal beginning to melt at 
the crystal boundaries. The plates to be welded should be 
“tacked” the whole length of the joint, and the weld completed 
by filling the V for its entire length with thin layers of the fill- 
ing metal, one layer being completed before beginning the nest. 
This avoids internal stresses in the weld from shrinkage of the 
cast metal and prevents serious growth of the crystals in the 
plates. 


Welding is of immediate and considerable importance to 
the power-station engineer and to the power-plant mana- 
ger. Although the engineer is not actually interested in 
the manufacture of articles that are to be welded, he has to 
use pressure vessels, boilers, etc. that are wholly or partly 
welded. Under these circumstances his interest is per- 
haps a little more pertinent than that of the manufacturer, 
as the engineer has to be both responsible for these various 
tanks and live beside them. 


Welding Must Receive Deeper Study 


Many questions are raised as to the safety of welding, as 
to the best system and whether welding should be permitted 
for high-pressure work. It would be as well to deeply con- 
sider the essential points necessary for safe welding and try 
to find the reason why some welds are not good and others 
are satisfactory. I am convinced that the subject of weld- 
ing is not receiving the careful investigation that it deserves, 
as welding is unquestionably the future means of joining 
one plate to another. 

The art of riveting has received considerable attention, 
and the science has been reduced to a basis where the engi- 
eer can make a definite calculation as to the strength and 
service of a riveted joint. Why should not he be able: to 
reduce welding to such a state that he can make calculations 
with a fair assurance that they are accurate? 

At the present time there are two widely known system: 
employed for welding—oxyacetylene (that is, gas welding) 
and electric welding (that is, welding by means of an electric 
arc and metal electrode). Both these systems have theiz 
respective champions, but there are a number of undesirable 
features present with either, which could be eliminated if 
the necessary metallurgical knowledge were applied. 

Two steel plates that have been welded are joined by a 
metal of like, or nearly like, chemical composition, but the 
structure of these metals is entirely different. The plate 
was originally cast structure, but has been refined by the 
operations of mechanical work and heat-treatment. The 
structure of the added metal, due to welding, is cast metal 
and cannot be subjected, generally speaking, to mechanical 
work, although it can be subjected to heat-treatment. Weak- 
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*Engineer, the North American Co., 30 Broad St., New York City. 
and consulting metailurgist. 


tPublished by permission from “Power” for June 26, 1917. 


- shows the little understood and less appreciated fact t! 


ness of a welded joint is unquestionably due to thr: 
(1) Faulty welding; (2) the weakness of the st: 
the added metal; (3) thermal disturbance in the \ 
the weld on the plates being welded. 

To remove the cause of faulty welding—by tha 
adjacent areas which, although fused, are not fused 
so that there are no interposing slag lines or oxid 
it is necessary that the added metal and the origi 
should both be brought to a molten state so that 
melt will flow on the original metal, which is made 1 
such a way that the oxide and other impurities float 
surface of the molten metal and do not remain buri 
molten mass and weaken it. This can be readily) 
plished by having sufficient heat to cause a very liq: 
and maintaining this liquid melt for sufficient time ¢ 
the inclosed impurities to rise to the surface. 

The restrictions placed upon this condition are { 
increased size of the crystal structure of the plate to | 
ed, because of the period of high temperature to 
is submitted; therefore it is necessary to use very inte 
extremely local heat. In preventing grain growth 
assisted by the original plate, owing to the lag pr« 
the crystal changes, time playing an important part 
possible to heat a piece of low-carbon steel to a tem 
ture up to fusion without increasing the size of the cryst 
out to do this it is necessary that the heat be applied 
for a very short period. 

Fig. 1, which is a photomicrograph, shows a piece of 
about 0.45 per cent. carbon, which has had added to it : 
steel deposited by means of a metal electrode and the e! 
tric arc. This photomicrograph is of great interest, as 
crystal structure of steel is changed by time multiplied | 
heat and not heat multiplied by time. This is of no mom 
where ordinary heating is concerned, but where weldin; 
to be considered it is indeed important. 

The rapid growth of the grain size of mild steel is \ 
marked if a piece of mild steel plate is heated to, say, 1,00 
deg. C. (1832 deg. F.) for but a short time. 
structure will be found to have grown to such an extent that 
the grain size is readily discernible to the eye without magn 
fication, and if the steel is still further heated, the crystals 
take on a coarse angular structure common to overheated 
steels. 


The crystal 


“Burned Metal” Merely Incipient Fusion 


The burnt structure, about which so many statements have 
been made, generally to the effect that in welding the stru 
ture of the steel adjacent to the weld must necessarily be 
burnt and for that reason.useless, does not hold true in t! 
instance as shown in Fig. 1. There is no burnt structure 
here. Burnt structure means incipient fusion and is caused 
by the crystal beginning to melt in the portions of the crys 
tal which froze last, when it was originally cast. This can 
occur either at the crystal boundaries or in the heart of th: 
crystal, but is generally at the crystal boundaries. Al! com- 
mercially made steel contains occluded gases—oxygen, hy- 
drogen, nitrogen, etc. Directly incipient fusion starts, the 
occluded gases, particularly the oxygen, combine with tie 
metal that has started to melt, forming an iron oxide whic! 
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is readily discernible under the microscope. Such metal is 
weak along its crystal boundaries, first, because of this iron 
oxide and, second, because of the “pine tree” structure 
caused by the solidifying of the molten portions of the crys- 
tals which have started to melt at the time of incipient fus- 
jon. Such a structure is useless by reason of its great crys- 
tal boundary weakness, due not so much to reduced tensile 
strength as to its poor resistance to shock or alternating 
stress. All burnt metal is intercrystallinely weak, whereas 
normal mild steel is strongest to shock load at its crystal 
boundaries. From this it is readily understood that there 
are sound metallurgical reasons why the fusing of the metal 
to be welded should not be done with an agent that is not 
extremely local and intensely hot. 

Gas welding gives good results for thin plate work, be- 
cause the heat is sufficiently local and intense to make a 
satisfactory weld in such time that the original plate does 
not suffer materially from incipient fusion; but where a 
thicker plate, for instance, over % in., is concerned, then 
oxyacetylene sets up distinct thermal disturbance in the 
vicinity of the weld, due to the prolonged time the flame 





Fig. 1. Photomicrograph, Showing One Layer of 0.20 Per Cent Carbon 
(Mild) Steel Upon 0.45 Per Cent Carbon Steel. 
There is no sign of crystal growth even immediately adjacent to 
the added metal which has a “pine tree’ structure. The black is 
pearlite, white is ferrite. The added metal is at the top 


has to be applied to the part to be welded to raise it to the 
fusing temperature. 

The electric arc with metal wire as an electrode is not 
much better because of the method of application, although 
the metal electrode used with the electric arc is an extremely 
local method of heating. 

The work to be welded is generally V’d and the entire V 
is filled up and sometimes reinforced at one application. 
That is to say, the weld is started and the V at the cross- 
section is filled up higher than the level of the surrounding 
metal as the electrode is brought along the work. In this 
respect it is practically the same as the oxyacetylene. The 
electric arc, although being very local and extremely hot, is 
kept in one position for such a long time that there is dis- 
tinct crystal growth in the vicinity of the weld and incipient 
fusion takes place. This system, therefore, does not have 
any advantages over the oxyacetylene and in fact is not as 
good, because the cooling of the metal is quicker and the 
cast metal is in an extremely chilled state, whereas with oxy- 
acetylene, although the thermal disturbance near the weld 
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is much greater, the added metal is not in such a chilled 
state and in many instances is found to be stronger and 
more ductile, this being largely due to the added metal 
chilling much more slowly. 

Fig. 3 shows two plates V’d out and welded in the usual 
way by the oxyacetylene method. Fig. 4 shows these two 
plates welded by the electric arc usual method. Fig. 5 shows 
two plates welded and the V filled up by a number of layers, 
each running the entire length of the welded plates. 

Figs. 3 and 4 are subjected to enormous strains due to the 
contraction of thé cast metal; steel shrinks about 3-16 in. to 
the foot. A plate % in. thick with a V of 90 deg. will have 
an area to be filled in at the top of the plate of about % in. 
wide, and when the sides have been melted, probably % to 
1 in. The molten metal will then have to shrink at the top 
about 1-64 in. The major part of this shrinkage takes place 
when the metal is at its weakest stage; that is, at the time 
of the solidification and in the plastic stage. In the event 
of the plate not lifting or pulling sufficiently to take care 
of this shrinkage, the cast metal of the weld will be found 
to crack for some distance in the weld. These cracks are 





Fig. 2. Showing Refining Effect of Heat by Adding the Metal One 
Layer at a Time. 
This fine structure represents the best structure obtainable in annealed 
low carbon cast steel. Note the uniformity of structure and absence 
of segregation. 


more noticeable in electric welds than in gas welds, because 
in the latter the metal is put down in a number of globules 
which are spread over by the action of the flame in layer 
form and the shrinkage is partly taken care of by these lay- 
ers and partly by the slower freezing of the added metal. 
The metal electrode and the electric arc deposit larger quan- 
tities of metal, the operation being much quicker, but the 
shrinkage is not so well taken care of and there is a too 
rapid chilling. 

The benefits derived from gas welding are, however, offset 
by the-added thermal disturbance in the surrounding plate 
because of the time necessary to take care of this slower 
application. 

Fig. 5 shows the metal put down in a number of longitud- 
inal seams. It is not possible to so weld two pieces of metal 
with the oxyacetylene torch in its present state of develop- 
ment and show any sort of economy in time and cost. The 
electric arc alone is applicable to this method, and even then 
the electrode employed must be of such construction as will 
lend itself to this type of welding. This is being done, and 
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the welds thus produced have been found to be far superior 
to welds made according to Figs. 3 and 4. The thermal dis- 
turbance in Fig. 5 is extremely small, 

Fig. 1 is a photograph of the structure of a piece of steel 
which has been welded one layer thick by this method. As 
will be seen, there is no thermal disturbance in the vicinity 
of the weld, but the added metal shows distinct rapid cooling 
and must be refined. Each successive layer that is put down 
has the effect of heat-treating the under layer, thereby re- 
fining the grain and giving a very small, dense structure, as 
seen in Fig. 2, which was taken in the heart of such a weld. 

It will naturally be asked, If this method of welding does 
not set up crystalline growth in the original steel, owing to 
the heat being of such a short period, then how can the heat 
caused by successive layers have any effect upon the struc- 
ture of the cast metal which is the weld? The answer is this: 
(1) The heat necessary to cause crystal growth must be 
much greater than the heat necessary to refine the grain; 
(2) the cross-section of the layers is extremely small com- 
pared with the cross-section of the original metal. There- 
fore the heat conveyance or radiation of the narrow layers 
is not sufficiently quick to take away the heat before the 





Figs. 3 to 5. 

Fig. 3—Oxyacetylene welding, filling com- 
plete in one operation. The wide gap is 
drawn together. by the contraction of the 
added metal in the weld, tending to break 
through the weld. 


Fig. 


as in Fig. 3 


crystals have had time to change. The heat set up in laying 
down a fresh layer of metal is sufficient to refine the under 
layer, but it is nevertheless necessary that these layers be 
narrow and as thin as possible. The strongest weld by this 
system is the one where the greatest number of narrow thin 
layers have been made. 

The time employed in making such a weld is of necessity 
slightly greater than where the system shown in Figs. 3 and 
4 is employed, but the additional time does not amount to 
very much and the increased cost is not sufficient to warrant 
the rejection of the system on this ground. 

The method of welding Fig. 5 also makes it possible to 
set the plates to be welded so that they are gapped in paral- 
lel and not set 1 in. or so apart at one end and touching at 
the other, as is the case with plates some feet long which 
are welded as in Figs. 3 and 4. 

If two plates of %4-in. steel are to be welded, each plate 
being 2 ft. long and V’d 90 deg. and welded by oxyacetylene 
under the normal conditions as per Fig. 3, then one end of 
the platg will be made to touch and the other end. will be 
set apart from 1 to 2 in.. according to the skill of the oper- 
ator, and it will be found that when the plates have been 
welded their entire length, the end at which the plates have 
been set apart is so closed that the edges are touching. 
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4—Electric arc metal electrode 
ing. filling in one operation by carrying elec- 
trode from one side to the other. 





This has set up an enormous strain throughout 
which undoubtedly materially affects the strengt} 
plate, particularly as far as resistance to shock is « 

If these two plates are welded by means of 
electrode and electric arc, as per Fig. 4, the plates 
be set so far apart, but nevertheless there will b. 
mous strain set up in the weld, because of the cons 
ing in of the plate. In fact, many such welded plat 
tapped with a hammer so that a rhythmic vibration 
will be found to crack and spring apart, perhaps 
their entire length. 

Two plates of the same thickness and length 
per Fig. 5 are not set apart more at one end thar 
other, but are set consistently about % in. apart 
pottom. The plates will then be welded in spots 
about every 6 in. along the length of the plate and 
welded the entire length one thin layer thick. 
is now a solid mass—joined the whole length. Th. 
not subjected to any strains, the thin layer having b¢ 
capable of taking care of its own shrinkage, which 
tremely small. As each successive layer is put d 
shrinkage is taken care of in the layer. The layer 





Methods of Laying Down Added Metal When Welding. 


Fig. 5—Electrie arc metal clectrode w 
filling by putting down one thin layer 
another, thus heating. Treating ea: 
when laying down the next. The bott 
the V is tacked. 


weld- 


Gap is closed 





much less cross-section than the plate and therefore 
not have any tendency to lift the plate and close in the to) 
of the V. 

Having shown the mechanical method of overcoming ab 
normal shrinkage in the cast metal and a way of refining 
the cast metal by successive layers, it is logical to consider 
the methods and conditions under which the metal is mad 
molten: 

Protection Against Oxides and Gases. 

All metal that is melted must be protected from the effects 
of the atmosphere, to prevent oxides forming and the meta! 
becoming saturated with oxygen and nitrogen. The man 
facturer of openhearth steel is troubled with oxides and | 
trides which permeate the metal due to gas impregnation 
arising from the ‘partly consumed air in the heating gases 
The electric steel furnace is not so troubled, because the melt 
takes place in a neutral atmosphere, the arc consisting 
vaporized lime—in other words, a vaporized slag arc. [i 
were not for this type of electric arc, and should the a: 
consist of incandescent atmospheric gases, then the melt 
in the electric steel furnace would be distinctly inferior to 
the openhearth melt. 

For thin plate work oxyacetylene is a very desirable 
method of welding from a quantity production point of vie 
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provided: the flame can be kept neutral. In practice this is 
not possible, because of the changes in the pressure of the 
oxygen and acetylene gases. This defect can be remedied, 
however, if an automatic valve is designed so as to control 
the mixing of the gases and maintain the flame always in the 
neutral condition. I do not know of any such arrangement, 
but there is no reason why this should not be done, and it 
is one. of the desirable developments that should be under- 
taken by the manufacturers of oxyacetylene welding ap- 
paratus. ? 


Welding by oxyacetylene is generally done by means of 
an oxidizing flame. This cannot be traced on the surface of 
the steel, but the metal is full of occluded oxygen and 
therefore extremely weak in its resistance to shock, although 
in some instances stronger than the more oxygen-free metal 
as far as tensile strength is concerned. If the flame is car- 
bonizing, which can easily happen, the weld is still troubled 
with occluded oxygen, because of the affinity of oxygen for 
carbon. The carbon deposit is partly consumed by the oxy- 
gen of the atmosphere, and the excess oxygen impregnates 
the added metal to the detriment of the weld. Therefore, 
the weld is very porous, being full of occluded gas and iron 
carbides. If this is carried to excess, the deposited metal 
is actually white iron, 2 per cent. carbon, in which case the 
weld cannot be filed and is in an extremely brittle state. 

The electric arc, where the metal electrode is used, is en- 
tirely an oxidizing one, the arc being composed of incandes- 
cent atmospheric gases. The iron is so quickly rusted away 
by the highly oxidizing nature of the are that red rust 
abounds everywhere in the vicinity of the arc and can be 
found net only in large quantities on the work, but in the 
nostrils of the operator. As previously pointed out, it is 
not possible to make good steel while it is being subjected 
to the oxidizing influence of the atmosphere. Therefore 
metal deposited by means of the electric arc, wherein no 
provisions have been made to eliminate the oxygen or degas- 
ify the melt, must necessarily give a very weak structure 
and contain iron oxide, particularly between the added metal 
and original plate. 


Direct Current Sets by Electrolysis. 

Another difficulty presented in the electric-arc welding 
arises from electrolysis. It is the practice almost without 
exception to weld with direct current, using the work to be 
welded as the positive pole and the electrode to be melted 
as the negative pole. This is done so as to have the hottest 
part of the arc where the area of metal is greatest. In the- 
ory, this is good, but direct current sets up electrolysis and 
the impurities are collected on the positive side of the line, 
likewise the oxides. Under these circumstancs the weld is 
literally permeated with impurities by electrolysis. If the 
poles were reversed, then the metal deposited would be freer 
from the bad effects of electrolysis. Unfortunately it would 
be very difficult to make a good weld with the bare‘ wire 
electrode having the work as the negative pole. The metal 
would be deposited all right, but there would be no fusion 
or only partial fusion between the deposited metal and the 
original steel. The heat developed would have the effect of 
melting away the electrode much quicker than the original 
plates, owing to the larger cross-section and the more rapid 
heat radiation. 


May Coat Electrode with Refractory Tube. 

The only means of overcoming this difficulty is to localize 
the effect of the arc in a much more marked manner than 
can be accomplished with the ordinary metal electrode and 
electric arc. This can be done by coating the electrode 
with refractory material, thereby directing the arc inside a 
tube, as it were, onto the work and getting the full benefit 
of the heat arising from the electric arc. It will be found that 
there is very little difference in the heat of either pole. Such 
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refractory materials would melt away quickly enough to 
maintain a uniform distance between the end of the metal 
electrode and the work. Furthermore, the atmosphere of 
the arc would then be that of its nearest gases and, like the 
electric furnace, would be the atmosphere arising from the 
gasified refractories. The atmosphere of such an are would 
be but siightity oxidizing, if not quite neutral. 


With this type of electrode it is possible to use alternating 
current, which is quite free from electrolysis, thereby enab- 
ling the steel to’ be deposited free from the harmful effects 
of electrolysis, or if direct current were used, then the work 
would always be the negative pole. 

In testing welds it is important that they be tested in 
such a manner as to anticipate failure through fatigue. The 
cast structure, which is the welded material, is fairly strong 
as far as tensile strength is concerned. Its elastic limit is 
quite high and very near to its tensile strength; the elonga- 
tion is very low, likewise the reduction of area. To submit 
welded pieces to the usual tests of tension, elastic limit, 
elongation and reduction of area does not throw as much 
light upon the strength of the weld as is desirable. If a 
piece of 0.35 per cent. carbon steel is welded, the tensile 
strength of the welded metal is perhaps 10,000 Ib. under the 
tensile strength of the original plate and the elastic limit of 
the welded metal may be only 200 Ib. under its tensile 
strength. In pulling the sample the original plate will start 
to “neck” away from the weld generally, if an oxyacetylene 
weld, about % in. to % in. away from the weld; that is, in 
the area that has been annealed, or overheated, owing to the 
thermal disturbance. This necking sets up reduced cross- 
section; the weld not having suffered from reduced area, is 
now of greater cross-section than the original steel. The 
break does not occur in the weld, but in the original steel. 


It is erroneously thought that the weld is as strong as the 
original plate, but this is obviously not so. In the case of an 
electric weld by means of the ordinary bare wire, the elastic 
limit and tensile strength of the added metal of the weld are 
about the same, and the tensile strength is probably two- 
thirds the tensile strength of a 0.35 per cent carbon plate. 
Necking will take place away from the weld, likewise the 
break, and the weld is erroneously thought to be as strong 
as the original steel. 

To test a welded plate, it is necessary to first test an un- 
welded piece of the same steel and then prepare the sample 
so that the welded area is necked, the necked portion not 
being taken back as far as the edges of the weld. The sam- 
ple then being pulled, the true tensile strength, elastic limit, 
elongation and the reduction of area of the welded metal 
will be discovered. 


Advises Hydrostatic Hammer Blow Test. 


In all cast metal, if the elastic limit is high, the metal is 
dangerous, because it will be found to have very little so- 
called anti-fatigue value. It is important to test this value 
where pressure tanks are concerned or where vibrations are 
likely to occur. Impure cast metal—that is, metal high in 
impurities, phosphorus and sulphur—or metals rich in com- 
bined gases are all liable to sudden rupture when submitted to 
shock load. Therefore, it is important when testing welds, 
that a shock or vibration load test be submitted. I would ad- 
vise that a sample piece that has been welded should be sub- 
mitted to an alternating-stress test machine, or even ‘tested 
by a rotary-stress test machine, of the Arnold type. The fin- 
ished tank, on which tensile-strength tests cannot be made, 
should be submitted to water pressure, there being no danger 
in such testing, and the welded joint tested by a number of 
blows by the hammer or by a specially designed machine 
that will deliver a given blow at a given speed, travelling at a 
predetermined rate. A weld thus tested, if faulty. will im- 
mediately break, and a good weld will not be damaged by 
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such treatment. There is a very wide margin between good 
and bad cast steels which have been broken during shock 
and vibratory tests. Steels that are faulty will break quickly, 
whereas steels that are capable of resisting shock load will 
stand quite a lot of shock-testing before they break. 

In ‘alternating-stress testing, the crystals of the metal be- 
gin to show signs of slip along their cleavage planes, and 


unless these cleavage planes actually show signs of fissures,. 


the metal has not been seriously damaged. In fact, a pol- 
ished specimen of very mild steel can be tested to, say, 30,000 
teversals at 15-ton load and the amount of deformation set 
up along the cleavage planes will not have reached the dan- 
ger limit, and the signs of slip along these cleavage planes 
can be repolished out and cannot then be traced under the 
microscope. 

When testing for resistance to alternating stress or shock, 
weak metal will quickly break because of crystalline weak- 
ness, whereas the normal break of good steel is directly 
across the cleavage planes and not around the crystal boun- 
daries, as such boundaries are considerably stronger me- 
chanically than the body of the crystal. 

Testing a welded pressure tank and boiler by rhythmic 
hammer blows is not impact-shock testing, but alternate 
stressing, due to vibration, and the hammer blow is never 
sufficient to set up deformation or cold working of a serious 
nature. There cannot thus be any objection on the score 
of premature damage to an otherwise sound tank by this 
method of testing. 





THE LARGEST WELDING JOB. 
By Carl E. Johnson. 

The accompanying photographs show clearly what can 
be done with the oxy-acetylene process. We have had 
many heavy jobs, but the hydraulic punch frame illustrated 
is to the writer’s best knowledge the largest on record. 

The Frost Manufacturing Co., Galesburg, Ill, found 
themselves greatly handicapped by the sudden breaking of 
this punch frame, which had been in service in their plant 
about 17 years, and which was guaranteed to punch a 6-inch 
hole in 1-inch steel plate. 

Some of the largest welding concerns in the country re- 
fused to undertake this welding job, but due to delay in 





The big casting. White lines show break. 


obtaining a new frame, it was imperative to have the job 
done. The Frost Manufacturing Co. was finally referred 
to our company, the American Boiler Welding Co., Chicago, 
as being specialists in the line of heavy work, and after 
looking at the job, we not only agreed to weld the cast- 
ing, but agreed to guarantee the casting for one year. 
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We acknowledge: that we had no easy time 
work, and that it took all our facilities to hand\ 
was completed and is now in daily service. 

The break at rear of the throat of this pu: 
inches thick and 24 inches wide. The web 
thick and crack extended upward from throat a: 





Actual weiding was done by Mr. Johnson, assisted by Sam Larson 
Nick Robel. 





base through somewhat, heavier metal 66 inches als 
base of casting measuring 34 inches wide and 
thick; weight approximately 17,000 pounds. 

No welder needs to be told of the difficulty 
fully welding a job of this magnitude. We used 
pounds of charcoal for preheating, and 1,480 po 
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The finished weld—Note how line of weld is built up. 


cast iron filler rods. Of course, this includes metal 
reinforcing which was done thoroughly as will be 
from illustration. We are also particularly proud ot 
fact that throughout the entire operation not one of 
welding tips were burned, nor was any injury done to 
torches, regulators, etc. 









OXY-ACETYLENE ADVANCED 
OPERATIONS 


By B. Kofferschmidt 


The only time when oxy-acetylene welding is really ap 
preciated and found indispensable, is when a broken expen- 
sive casting, that may cause a tie up of a plant, is welded in 
a few hours and replaced in service. 

There is no doubt that the smaller welding operations 
have there importance, but it is the big jobs that are hold- 
ing up the plant. 3 

For some reason a few of our welders are quite successful 
in mastering these big jobs, and the author gives below a 
few operations he performed that were pronounced by others 
as impossible or unweldable. 





Fig. 2.—Main bearing broken on a shear press before welding. 





The author does not intend to criticise these men, nor 
does he care to appear as the only one that knows, but he 
intends to co-operate with his comrades, to give them ad- 


vice if possible and he believes that no welder should give’ 


up a job as unweldable, before consulting some one. A 
great many welders believe that when asking advice that 
they are lowering their prestige. This welder is just as 
much in the wrong as the welder who deliberately refuses 
advice. The editor of this paper will cheerfully give free 
advice and co-operate with the men in the field. Without 
co-operation there could be no specialization of the weld- 
ing trade. The man who refuses to ask advice and conse- 
quently pronounces a difficult job as unweldable, is the man 
who deliberately puts his foot in the machinery of his own 
best interest. He stops his machinery and crushes his foot 
rather than ask advice that is given to any man con- 
dentially and gratis. 


Accumulator Cylinder Welded. 


\n interesting subject recently welded was a cracked cast 


steel accumulator from one’of the largest presses of The 
Haskell Barker Car Company Plant, Michigan City, Ind. 

This company maintains a welding force for the welding 
of steel cars and other normal operations. This cylinder 
was intrusted to them for welding. However, they were un- 
successful in their efforts, as the crack opened up again and 
also extended a few inches longer. The management then 
decided on a prominent welding firm. However, they were 
not more successful than the first party and the crack still 
extended liberally, and they left the job as unweldable. 
This being an expensive casting the management tried a 





Fig. 3.—Main bearing broken on a shear press after welding. 


Chicago welding establishment. When the Chicago people 
arrived at the ground, they pronounced the job unweldable, 
and mentioned other examples where similar jobs couid not 
be welded. 

A few days later the author happened to visit this plant 
and he was asked for advice, with the result that he promised 
to weld the cylinder. 
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Method of Welding. 


The writer first investigated the cause of the defect and 
found that on account of the vibration the metal all around 
the cylinder, in the neighborhood of the crack, was crystal- 
lized. The method of detecting crystallized steel is to cut a 
little in the metal with a hammer and a chisel, and then 
break the piece off. If the grain on the fractured piece of 
steel is found coarse (similar to gray iron), then it is 
crystallized. If the metal has a fine grain then it is good 
for welding. In this case the grain of the metal was found 
coarse and it was necessary to anneal that portion of the 
cylinder previous to welding. Then two %-inch holes were 
drilled on each end of crack afid chipped to a 45° angle from 
one hole to another. After the 20-ft. cylinder was set on 
proper and level foundation with many supports, a brick 
furnace was built around the cylinder, the same length as the 
crack, and preheated with charcoal and coke for about five 
hours. Then the writer, with another shop welder, had no 











Fig. 4.—Superheater Header broken in four places. 


trouble in welding the crack in about seven hours. After 
the cylinder was cool, the weld was given a double test 
with good results. This cylinder has been in constant 
service since June 10th. 

Fig. 2 shows a large shear press from the Jackson Rim 
Company, Jackson, Mich. The press was broken at the main 
bearing and a local welder, as well as their own welding force, 
could not undertake this operation. Fig. 2 shows only the 
upper portion of the press, set ready for preheating. The 
broken piece is shown below on the asbestos, already 
chipped and ready for clamping. 


Method of Welding. 


As it required two vertical welds on each side of the 
broken bearing, carbons were cut out to suit the shape of 
the casting and grooved out so as to reinforce the casting 
at the welding line. Then a brick oven was built around the 
fracture to preheat the heavy metal. When it became cherry 
red the bottom carbon block was placed and the space this 
made between carbon and casting including the bevel was 
welded to the height of the carbon block. Then another 
carbon block was placed and so on until the whole weld was 
completed. Great care was taken to ‘have the broken bearing 
lined up exactly with the other two bearings, otherwise the 
best weld would be useless. 

Fig. 3 shows the same press after welding and ready for 
service. 

Fig. 4 shows a superheater header, cracked in four dif- 
ferent cylinders. Although we have successfully welded 
some with only one cracked cylinder, yet if more then one 
cylinder is cracked they are slated for the scrape pile. There 
is no reason why four cylinders could not be welded as well 
as only one. 


Method of Welding. 


Four pieces were cut out on the face of the casting, as 








shown in Fig. 4, and the edges bevelled to 
Then four new pieces were made and the edges 
fit into the four holes, Then the internal cyli: 
were also chipped to a 45° bevel and carbon b! 
thick were cut to fit the internal cylinder cra 
purpose of welding them in a vertical position. 
operations the casting was set in a horizontal 
up, and a furnace built all around the header, | 
inch fuel displacement for charcoal and coke. 
the furnace care was taken to separate the bott 
bricks about one inch apart for draft purposes 
fuel was kindled with the aid of the welding blow 
the casting preheated for about five hours, the 
came cherry red and ready for welding. Tw 





> 
Fig. 5.—Compound Locomotive Cylinder broken before welding 


started to weld the internal cylinder cracks with the aid 
prepared carbon blocks, by placing them one at a time fr 
bottom up. After these welds were finished, the top pr 
pared pieces were placed in their respective holes, and we! 
one at a time. When all the welding was finished, the 
tom row of holes and any other crevices or openings of th 
furnace, were closed with the fire clay and it required 
hours for cooling before the casting could be machined 
Fig. 5 shows a low pressure locomotive cylinder, that 
slated for the scrape pile on account of the large h 
because one of the broken pieces was missing. 
the writer explained that the larger hole would not prev: 
him from welding the cylinder, as it only means a few 
hours more welding. As for the missing piece, he cut 
a cylinder piece from an old scrapped cylinder of the sam 
type. The bottom fracture was bevelled to a 45° angi 
it could not be welded from the inside of the cylind 
The upper fractures were bevelled so the welds could 
made from the outside, from the bottom up. For this pur) 
one inch thick carbon blocks were shaped, grooved, 
numerated from bottom up and prepared previous to pr' 
heating. The making of the furnace and preheating time 
be found im July, 1917, issue of this paper, page 21. Alte! 
lower portion of the cylinder was red hot, one operat 
started to weld the bottom fracture, beginning from 
flange. Another operator started to place No. 1 carbo: 
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_the outside bevel and so on until he reached the upper end 


of the flange. When all welding was finished the holes and 
openings were closed with fire clay and left to cool 24 hours, 
and the job was finished. 


THE STRUCTURE OF WELDS AS APPLIED TO 
PRESSURE VESSELS. 


There are three divisions of opinions in the present at- 
titude toward welding for pressure vessels, such as boilers, 
water: tanks, ammonia coolers and receivers. First is the 
manufacturer, who, for cost and production reasons, advo- 
cates and applies, welding wherever he can and who looks 
with a sour eye upon all who question the reliability of his 
welds. Secondly, there are the officers charged with public 
safety, the insurance companies and others who are just as 
determined not to allow the use of welds in tension. Hap- 
pily, the third division comprises those engineers and 
metallurgists who appreciate all that is desirable in weld- 
ing, but realize that because of the uncertainty of the strength 
of the weld the hazards, especially in the case of high- 
pressure boilers, are too great at this stage of the develop- 
ment of the art to permit the unrestricted application of 
anybody’s weld anywhere. 

Up to the present there has been too little of the scientific 
in relation to welding. The shortest path to success and 














Interesting cutting done on Oxygraph Sanderson Steel .110 pt. carbon. 
Done at Chicago Shops. 


development of reliable and uniform welds is the study of 
the microstructure of welded parts by metallurgists skilled 
in the miscrostructure of metals, particularly iron and steel, 
and by physicists. 

In welding one is dealing with metal crystals, microscopic 
bodies made up of molecules, which consist of atoms that 
in turn, according to modern science, are composed of 
electrons. When a weld or the metal near the weld breaks, 
it breaks either at the crystal boundaries or through the 
crystals. In welding it is the manner of application, the 
time and the intensity of heat and temperature chiefly that 
determine whether the crystals of the weld and of the metal 
near the weld are going to hold together under the stresses 
imposed by the service to which the joint is to be sub- 
jected. 

How the crystals are affected is admirably brought out 
by P. A. E. Armstrong in an article in this issue, prob- 
ably the most scientific and valuable article yet published 
on the miscrostructure of welds. The practical welder and 
the engineer cannot but be impressed by the author’s con- 
tention that the joint before welding should be “tacked” 
for its entire length and the V filled in by the cast metal 
in layers, each layer running the full length of the joint 
and being laid down for the entire length of the joint be- 
fore the second layer is started. Mr. Armstrong claims 
that when the V is filled by the welder as he proceeds from 
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one end of the joint to the other, as is done ordinarily, the 
metal of the weld and the metal near the weld are kept so 
hot for so long a time that crystal growth of a serious 
nature is the result, with consequent serious internal stresses. 
The purpose of filling the V with thin layers of the cast 
metal is to heat-treat the metal of the weld and of.the joint 
as the weld progresses toward completion. This, of course, 
amounts to saying, that if the welding is properly done 
there is no need of preheating the plate unless the plate 
or the material to be welded is much thicker than ordinary 
tank or boiler plate. 

The author says that in testing welds the test should be 
made in such manner as to anticipate failure through 
fatigue. The cast structure, which is the welded material, 
is fairly high in tensile strength; its elastic limit is high 
and very near to the tensile strength; the elongation is very 
low, so also is the reduction of area. He contends, there- 
fore, that to submit welded pieces to the usual tests of 
tension, elastic limit, elongation and reduction of area, doés 
not throw so much light upon the strength of the weld as is 
desirable. Instead, the shock of vibration test is recom- 
mended. This is in accordance with modern opinions. For 
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How an Indiana welder keeps tab on costs. 


example, Sir Robert Hadfield, of .London, in discussing a 
paper by Howard J. Stagg before the Steel Treatment Re- 
search Club, of Detroit, said in part: “There is no doubt that 
careless and improper heat treatment, either originally by 
the maker or afterward by the user, is largely accountable 
for most of the so-called mysterious failures of boiler plate 
or other steel for structural purposes, and yet the existence 
of defects of the peculiar brittle structure are not detected 
by the usual tensile test.” Sir Robert recommended the 
shock test in preference to the static test for plate and 
other structural steels. Mr. Armstrong recommends testing 
welded pressure vessels by submitting them to water 
pressure and subjecting the joints to a number of blows 
given by a hammer or by a specially designed machine that 
will give a uniform blow at a uniform speed, traveling along 
the joint at a predetermined rate. It is not at all likely 
that builders of such vessels particularly, and engineers gen- 
erally, would submit welded tanks to such tests without 
protest, yet there seems to be no question in the minds of 
some expert metallurgists that such tests are not only much 
more valuable in that they tell more than the time-dignified 
static tests, but that the vibratory tests are sure to come 
into general use.—Power. 
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Costs. 


HE place of the cost system in a manufacturing organi- 

zation should be thoroughly understood. There is no 
magic in cost accounting. Cost records can, by themselves, 
perform no miracles since, at best, they relate but the dry 
facts of history. Upon such history may be built a powerful 
campaign for increased profits. since by proper interpreta- 
tion of cost results, the executive may disclose the weak spots 
in his organization, centers of waste, hiding holes of ineffi- 
ciency, faultiness of design, significant fluctuations in opera- 
tion costs, and the undesirability of individual employes. 





After the War. 


W HEN the business of war is closed by a world peace, 

the war of business will be resumed on a more gigantic 
scale than ever before, with greater intensity and keener 
competition. This is inevitable, and we must be prepared to 
meet it if we are to hold and extend our commanding posi- 
tion in the markets of the world. 


Apart altogether from the conclusion of peace and the 
terms of that peace—when it dawns—the reflex influence 
of the war or American life, industry and commerce will be 
enormous, something not to be measured in words. 


One development arising out of these war, industrial and 
transportation problems will be the greater spirit of co-oper- 
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ation which will be everywhere prevalent. Men a: 
tions, state and national governments, all alike, 
learned to enter into co-operative movements 
betterment all around. 

All this will be greatly needed in every depa 
trade, manufacture and commerce, for the simp! 
imperious reason that America will be confronted 
keenest trade competition from the reconstructed 
of Europe, most of which will be rivals for suprema 
markets of the world. This is inevitable, and as cert 
rising of the sun the morning after peace is dec! 
must be prepared to meet these new development 





The Good Foreman. 

FOREMAN without lessening his dignity or se! 

or making himself too familiar with his men, 
that he cannot handle all men along the same lines. H 
therefore, adapt himself to men and their methods 
find it trying on his patience that some men see 
imaginary difficulties surrounding their jobs; that son 
are fond of making complaints, either about their w 
conditions or their. fellow workmen; that some are « 
offend, and some wish to make themselves too frie: 
effusively familiar. 

It is the foreman’s duty to listen to tales of troubles 
light of them, point out how small they seem, advi 
workman how to get around his difficulties. smooth dow: 
high-tempered one, so that his or the other fellow’s tr 
get so small and inconsequential in appearance that 
workman may even apologize for thinking he had any tr 
at all. 

The present day requirements of a foreman have becom: 
numerous and his duties so onerous, that he has becom: 
asset even more than a fine machine. To get the hig! 
efficiency out of him, he has to have some protection 
encouragement to identify himself with the management 





In May, 1917, the following job welders of Minnea; 
and St. Paul met and formed the Northwestern Weld: 
Association: 

Imperial Welding Company, Northern Welding Compa 
Twin City Welding Company, Security Welding C: 

U. S. Welding Company, National Welding Company, Go 


frey Welding Company, Haase Machine Works, of Min: 
a_olis, and the Northwestern Cutting & Welding Compa: 
of St. Paul. 





All job welders of the Northwest are entitled to mei 
ship, and the St. Paul Welding Company, and Evleth Lind 
suy Company, both of St. Paul, have since become me: 
£ the association. 

A constitution and by-laws were drawn up and adopted 
The following officers were elected for one year. 

President—A. W. Markley. 
Vice-President—E. H. Smith. 
Treasurer—L. C. Graham. 
Secretary—Lorin Campbell. 

Committees on membership, costs and credits were ap- 
pointed, and have been actively at work in their respective 
lines. Meetings are held monthly, besides the regular rou- 
tine impromptu talks and reminiscences of members con- 
tribute to making evenings pass quickly. 

It is hoped that in the near future we will be able to | 
clude in our members practically all of the job welders 
the Northwest. 























The R. I. Welding Company has moved to larger 
ters at 25 Bath street, Providence, R. I. 
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WELDING ALUMINUM 


By David Baxter 


[he torch operator who has no experience in welding 
aluminum usually finds his trouble begins when he tries it. 
Many give up in disgust, when all that is necessary is judg- 
ment, reasonable.care and a deft touch. Learn the pecu- 
liarities and humor them. Aluminum is radically different 
to any other metal. So we must expect the welding process 
to differ. 

Get the job ready to weld before lighting the flame; clean 
and scrape the line of the weld; cut a V-shaped groove 
along the break; cut from both sides of the break, wherever 
possible, to almost the thickness of the casting. Use some 
precaution to prevent the heat from being carried from the 
weld by conduction; see if you can not strike some scheme 
to use, or at least prevent as much as possible, the radia- 
tion of useful heat.’ See that the gases are liable to be sup- 
plied steadily. Do the little things, like having the flux, 
filler and small tools ready. Do all these things so you 
won’t have to stop once you get started to weld. 


Preheating is more essentially a matter of care than for 
any other metal; greater care is necessary because aluminum 
melts very easily. Bring the preheating temperature up 
slowly and continually watch the metal. It is better not to 
attempt to judge the time for welding by the color of the 
heat. There are better ways of determining the proper time 
to commence welding than to trust to this judgment. In 
any event do not heat the metal to the welding point with 
the preheating fire. Just before it reaches the melting stage 
the metal becomes “cheesy” or crumbly; it will scrape easily 
with the edge of a file. We should not preheat to this tem- 
perature, as there is great danger of the metal sagging and 
falling in pieces. 

A simple test for ascertaining the correct heat is to try 
at frequent intervals to light a piece of newspaper by 
holding it to the heating metal; if the paper takes fire we 
have almost reached the melting point. 

Another test is by sound. Tap the heating casting with 
a light hammer or some other metal tool; if the sound is 
flat or dead it is hot enough to start welding. Cold alumi- 
num has a clear metallic ring when struck with a metallic 
tool. When hot enough there is no resonance; the sound 
is wooden-like. 


Yet another test is by appearance. Cold aluminum has 
a bright, smooth appearance; a reflecting, satiny surface. 
As it heats it gradually loses this gloss, which changes to 
a dull, ashen effect. When it is no longer shiny is the 
time to apply the flame; but do it gradually, to be doubly 
sure, 


If the preheating is carried too far, small beads or glo- 
bules, having a white, silvery look, appear upon the parts 
overheated. It is best not to touch the casting after it 
starts to bead, or sweat, as it is called. Allow the preheat- 
ing fire to die gradually until the job cools appreciably, then 
enliven the fire slowly and watch the work carefully, again 
applying the tests given. 

Sweating or beading sometimes appears while the torch 
is in use. A remedy for this will be mentioned later. 


The same methods of preheating aluminum castings as 
have been given for other metals is employed. But remem- 
ber to not have too large or rapid fire. Natural gas jets 
aided by a quantity of charcoal make an ideal fire, which 
may be covered with asbestos paper or a special preheating 
oven. This covering is to economize the heat that would 








ordinarily radiate from an open fire; the job should be ou 
the fire when it is covered. 

The reasons for preheating are identical with those of 
other metals, viz., to control expansion and contraction. 
The heat is applied in much the same manner with relation 
to heavy and light sections. 

It is somewhat dangerous to try to localize the preheat- 
ing too closely, although this can be done ‘if everything is 
arranged right. It is safer, however, to aim as near as the 
shape and size of the job permits to heat the whole of the 
casting. 

In attempting to confine the heat to heavy hubs, etc., let 
us be careful not to apply the cooling rags too suddenly or 
too cold; approach this part of it slowly, using warm water 
at first. 

A fair illustration of localizing the preheating is a crank 
case with breaks located near the centre, from each end. 
Place the casting over a single gas jet or gasoline burner; 
this will heat an area on each side of the break sufficient to 
take care of the expansion, because both ends of the case 
are free and may push outward by the expansion. They 
will contract for the same reason. The area should be 
about eight or ten inches across if the casting is about 
three feet long. 

Or say the case is broken toward one end; it is obvious 
the expansion will meet less resistance and will push out- 
ward easily. We preheat about a foot of the casting. In 
either instance be sure to heat the entire section; don’t 
merely heat a spot around the weld. 

A safe flame to use on aluminum is the standard neuiral 
flame, but it is permissible and often better to use the flame 
having a slight excess of acetylene. This excess of acety- 
lene reduces the heat of the flame, thereby reducing the 
liability of burning the metal. The low melting point of 
aluminum and the lower point of zine that is usually in the 
composition causes this metal to be easily oxidized. There- 
fore the lower temperature we can use successfully the less 
danger we have of spoiling the metal. 

In spite of the reducing flame and other precautions we 
often find it necessary to have a welding rod contain a 
higher per cent of zinc to replace that which we burn out 
of the casting with the fame. Zine burns out very easily 
and flies away in the form of tiny white flakes. 

There is no danger of carbonizing aluminum, so we may 
use the excess flame with little fear; this does not mean to 
try to weld with a large excess of acetylene. That would 
not produce results, because it would not melt the metals 
fast enough to do a clean job of welding. 

On the other hand there is great danger of oxidizing 
aluminum. When aluminum is heated considerably beyond 
its fluid point it passes through a chemical change called 
oxidizing; it turns to a powdery substance filled with little 
shots of pure metal, which are exceedingly difficult to melt. 
This substance is called aluminum oxide; its melting point is 
3000 Cent. The melting point of aluminum is much lower— 
approximately 650 Cent., or 1215 F. The great difference 
between the melting point of aluminum and its oxide, forms 
the chief difficulty to overcome in welding. 

The remelting of the oxide or, as it is termed, alumina 
requires intense heat. Now when we burn or. oxidize the 
metal in the weld we can not apply the intense heat to 
remelt these beads or. shots, because we would ruin as 
much of the casting as we allowed the intense heat te 
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touch. The remedy is to scrape away the burned portion 
and insert new metal. 

When you notice these little beads or shots appearing in 
the weld remove the flame or reduce the oxygen of the 
flame. Keep the flame revolving in tiny circles to the right 
or to the left, according to the direction of welding. Never 
allow the flame to remain stationary for but a moment at a 
time, and do not have the inner cone closer than a quarter 
of an inch to the weld. 

On an average we choose a tip with smaller bore for 
aluminum of the same thickness than we do for other metal. 
We choose the tips according to the thickness of the sec- 
tion like we do for other metals, but we use slightly smaller 
tips, according to the thickness. 

Sticks of aluminum are the only filler rods we use on 
aluminum. These sticks may vary in size according to the 
work, but nearly all of this filler material is one size— 
quarter-inch rods. When welding always keep the filler 
touching the melting weld. That is, never allow the filler 
metal to drip onto the weld; allow it to flow from the end 
into the weld. This will lessen the danger of burning the 
metal and prevent the heat from being wasted by conduc- 
tion and radiation. 

The new metal added and the molten metal of the weld 
should present a clear, silvery appearance under the flame. 
To get the idea, let us say it looks like a mirror. This 
bright metal blows around, in small ripples, as the flame is 
directed. 

When once you have finished a section of the weld let it 
alone, even though its appearance does not please you. Do 
not attempt to stop welding to go back and work over the 
weld, but finish the job; then see what you can do for the 
rough spot. The best instruction we can foliow is: work 
rapidly and deftly. 

A good flux helps wonderfully in welding aluminum; it 
does not make the weld, but is a safeguard we should use. 
Sometimes it is used through a core in the welding stick; 
sometimes it is used by simply dipping the filler rod in the 
flux at intervals; sometimes it is painted along the line of 
welding previous to the welding operation. 

We will find it almost impossible to use the flame for 
hot-finishing aluminum welds, although this may be done as 
the weld is made. 

Do not trv to do any hammer-finishing; in fact, no ham- 
mering at all on aluminum—it disintegrates too easily. 

Reheating processes are not used on aluminum; only for 
the purpose of evening up the expansion and contraction. 

When the weld is finished, if the job does not need re- 
heating, cover it or bank it with asbestos paper or some 
other good non-conductor and allow it to cool as slowly as 
possible. It is not advisable to try any artificial cooling 
Keep the casting covered until cold enough to lay the bare 
back of the hand upon. 


The appearance of the weld may be enhanced by cold- 
finishing with files, chisels, or the emery wheel. A coat of 
aluminum paint lends the desired finish to set off the job. 


To recapitulate: Look out for an unusually high rate of 
expansion and contraction; also an extremely rapid one. 
Remember the very low melting point and do not overheat 
the weld; work rapidly without hurrying and keep the flame 
farther from the weld; choose and use a good deoxidizing 
flux; and cool the finished work slowly. 


After studying the salient points of the foregoing and 
following the steps of the process in the coming example, 
the novice may easily learn to weld the average aluminum 
job. 

A Job of Aluminum Welding. 


To give the novice torch operator a working knowledge 
of the process of welding cast aluminum, let us take for 
illustration a broken crank case, which is the most common 
job likely to come to a welding repair shop. This casting 









was broken by a connecting rod working loose and 
a hole through the side of the case, also knockin; 
of the flange off and losing the piece entirely. 

We have to do the welding in of the hole and th. 
up, or replacing, the broken part of flange. T! 
about three by four inches and the section of th: 
six inches long. First we remove all grease fio: 
tion near the weld, an area of, say, six inches arou: 
line is a splendid agent for removing the grease 

Before doing any welding we bed the job flang: 
in some moist earth and carefully cut the sha; 
flange out of the earth. Do this cutting so the fla: 
in the impression will be thicker, or higher, than ¢ 
nal part. Next melt some aluminum in a babbit | 
pour into the impression cut in the sand. Allow it ¢ 
when we have a piece of flange the counterpart of | 
piece. This new piece will not stick where it is po 
may be easily fused to the crank-case with the tor: 
grooving along the casting and the new piece. 





Now we groove around the hole and the piece th 
Stick this piece in place at a point or two with 
before preheating to hold the piece in place while 
Do not weld a too large space; merely spot weld it 
spot weld the piece of flange we poured. 

Now, with the parts in place, we set the broken 
case on the welding table, over a large gas burner 
break occurred in the centre section, so we place t! 
tion over the fire. Asbestos paper is covered over 
and fire. Bring the fire up gradually until the fla: 
velops the centre section. Test the case from time to 
to prevent overheating. When the fire reaches the p: 
heat, take steps to prevent it from becoming any 
keep this heat steadily throughout the welding proces 

A fair test to ascertain the proper heat is to wat 
smoking casting. As soon as the smoke stops arising { 
the surface the welding may start. This smoke is 
the burning grease, with which the casting is soaked. \V 
the preheat has reached the proper temperature w: 
the torch. 


An excess or reducing flame is employed. A number: 
tip has been fitted to the torch; this tip has a 
thirty-second of an inch. A tip of this size will supply |! 
énough for metal of this thickness, which is three-sixtee: 
of an inch, As has been stated previously in this art 
the expansion is not retarded by the end sections, therei 
we have little to fear from strains and cracks if w 
the heat equal. Also there is not much to fear from « 
traction until the welding is complete. 

We apply the flame and the filler at the same time 
ways keeping the torch in motion. The filler is 
mately a fourth of an inch in diameter. 
size filler for all thicknesses of aluminum. 

Welding in detail: Heat a space along the groove, sa 
two inches; apply the flame until the space is molten 
as near the same time as convenient melt enough « 
filler rod to fill the groove. Now drop the filler rod 
pick up the spatula or puddler. Puddle the melted meta! 
push and pat the melted metal a few seconds until it 1s 
mixed with the metal in the groove. Don’t prolong this 
operation, but as soon as possible go ahead with the weld 
ing. Take up the filler and melt in another couple 
inches; repeat the puddling, to connect it with the last pud 
dle. Repeat the alternate melting and puddling and melt 
ing the full length of the groove. If any place does | 
show up right after it is passed do not attempt to doct: 
it; go ahead with the welding and fix it after the work 1s 
complete. More welds are spoiled by going back than fo 
any other reason. Keep welding and puddling. 

After welding the patch we quickly turn the casting 
the fire and proceed with the flange weld. Cover awh! 
with asbestos to assure even heating, then weld in th 
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fanze the same as we did the patch—by alternate melting 
fond puddling, repeated. eee 

On both we use flux to prevent oxidation as much a: 
‘ble and to remove any oxide that happens to form 
cpite of us. There are some good welding compounds 
or fluxes on the market, but common borax is about as 
good as any. We apply the borax on this job by dipping 
the filler in it at each successive melting. That is, each 
time we puddle the aluminum we dip the filler rod in the 
flux before melting the next portion. 

About the only hot finishing we can do on aluminum is 
that we do as the groove is being filled. Puddle and blow 
the molten metal in as smooth a shape as the limited time 
will permit. 

After we have finished welding we reheat the entire sec- 
tion we were working on. Or, more strictly speaking, we 
enliven the fire a little to bring up the heat of any part that 
might have cooled slightly. Now we cover up the casting 
with an extra layer of asbestos paper, being careful that 
there are no holes in it to cause a draught. The casting is 
allowed to cool remaining on the table until cold; cold 
enough that it will not feel more than warm to the bare 
hand. The cooling may require several hours; do not 
hurry it. 

The next step is to cold finish the job. This is accom- 
plished with files about as handily as anything. It is 
quicker to use a rough wood rasp first, then use a finer file 
to complete the work. A coat of aluminum paint gives the 
last touch and covers up any defect in appearance. 


pos 
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TEACHING WELDERS. 
To the Editor: 

It seems that a wrong impression has gotten out among 
the welders throughout the country as to my methods of 
teaching, my understanding of the welding business, and my 
ability to train men in a short time to hold positions as com- 
petent welders. 

As you probably know, we are located in the heart of the 
oil fields of Kansas, Oklahoma, Missouri and the Southwest, 
and I supply a number of the leading companies with 
welders. 

I said in a previous article that I could make a welder in 
from two to four weeks, and by that I meant a welder able 
to set up a portable outfit, take care of apparatus, weld pipe 
four to sixteen inch, I-D and O-D, make overhead welds, 
drips, angles, bull plugs, specials and bells. I am sure my 
brother welders do not need to worry that any of these 
students will be after their jobs, as they must remember 
that these men are pipe line men, and that is our specialty. 

I will guarantee they can weld pipe, and I teach them in 
from two to four weeks to do this. 

There is no use in argument as to whether or not it can 
be done, because it is being done, and this is proved by the 
fact that the big employers of welders in this territory are 
constantly asking for more men than I can possibly supply, 
and those employers whom I have supplied are sending me 
letters of endorsement as to my methods, and I am con- 
stantly receiving letters from graduates who have taken posi- 
tions in this work, and that they have made good is proved 
by the fact that their wages are constantly advanced. 

In my school work I teach elementary chemistry, hydro 
carbon gases, oxygen, apparatus, prepairing and finishing, 
welding of different metals and pipe line welding. 

I can readily see how Brother Gannon and some more of 
the welders misunderstood my writeup. 

Here’s one point we older welders must never forget. 
When we began to learn welding, there was nobody to teach 
us and we had to work out by experiment and experience 
every point that came up. Sometimes it would take even 
the best of us five and six months of study, experiment and 
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work to establish one small point in-the welding business. 
Now, if Brother Gannon and the other men will stop to 
think a minute, they can easily see how it is possible now 
to teach that one point to a man in a very short time. 


Nowadays there are so many things about welding that 
are thoroughly established and clearly proven that it does 
not take as long to teach a man this business now as it did 
when we older men began to learn the trade. 


These men who are here at my school are constantly 
learning. They put in their whole time at learning and 
doing the actual Work in a practical way, and this accounts 
for the fact that they learn so very rapidly, so that a man 
can learn now in two or three weeks’ time what it used to 
take months and even years of time to learn. 

In those old days when we began to learn this business, 
every welder had his own ideas and we were, most of us, 
so narrow minded that we wouldn’t let anybody suggest any- 
thing to us, but preferred to work everything out ourselves. 
All this is changed today and certain fundamental facts have 


been established and proved, and as a consequence, we have 


now a series of certain definite facts upon which to work, 
facts which have been proved out by actual experience and 
thoroughly tested, so that | am sure that my friends in the 
trade will agree with me that it is much easier now for any 
man, with the least mechanical ability, to learn welding in a 
short time, and not only learn it more rapidly, but learn it in a 
thoroughly scientific manner. This same change has come 
into almost every trade today. 

The old time farmer used to put in about twenty years of 
his life learning what his boy can now learn in an agricul- 
tural college in a couple of short courses. This is true with 
almost every trade today, and as I said in the beginning of 
this article, there is no use arguing that a thing can’t be 
done when it is being done, day in and day out, month in 
and month out. As the old saying goes, “The man who has 
said it can’t be done is usually pushed aside by the man who 
is doing it.” 

W. S. Penn, 
Rahe Auto School, 
Kansas City, Mo. 





Editor: At the risk of boring your readers, I wish to 
reopen the controversy in regard to the “process for clean- 
ing non-skid tire molds and mechanical rubber molds by 
aid of the oxy-acetylene welding torch,” which you will re- 
call was advanced in the June issue as a recent development 
of the process. 

Our Canadian cousin, the July issue claims, precedence for 
this process on the other side of the border, stating that it 
has been in use for some two years. 

It has also been in use in the United States since early 
in the year 1914 at the plant of the Fisk Rubber Co., 
Chicopee Falls, Mass., where it was finally accepted after 
experiments had been made with a dozen different kinds of 
heating and cleaning appliances, and has been 1m use at the 
Fisk plant ever since. A. L. Beall. 


THE TIME FOR REAL CO-OPERATION. 


This is the time for great forbearance, in the shop as well 
as out of it, and particularly in so far as it is likely to affect 
the production of our much needed munitions and other 
supplies. The tension of the times affects us all to some 
extent, even though we be not directly in the war zone or in 
the war atmosphere, and it is but natural that nerves are 
strung a little higher than usual. 

For this very reason, we must realize that the other fellow 
is also under the same strain and remember that we probably 
annoy him as much as he does us. 
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cal than photographs. 





Hints for the Welder 


When you finish an interesting piece of work, can you set down on paper 
the manner in which you went about the job, how you prepared the work 
and how the job was done? Have you learned some little stunt every 
welder ought to know? Contributions to this department are paid for. 
Write it down any old way—I'll polish it up. Makearough pencil sketch 
and our draughtsman will fix it up fine. 














Line drawings are more practi- 


Do it today—the men on the firing line are waiting. 


L. B. Mackenzie, Editor. 





HIGH SPEED TOOLS. 
Enclosed you will find some drawings of high 


Editor: 
speed tools. I have tried to weld them together and where 
arrow points they crack for me. They are tools for slicing 
machines to cut round bar steel, and when I weld them the 
weld seems to be oxydized and bores also. Would you please 
advise me how to weld them I used Swedish iron to weld 
them. I preheated them before I welded them and I also 
welded them cold, and still they cracked for me and got very 
hard. 
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On number 3 drawing, we have a low carbon steel, and 
when I weld it the weld seems to be oxydized. This tool is 
to cut round bar steel also, for slicing machines. Could you 
please tell me also how to weld this tool? 

Leo G. Roberts. 

Answer: Bevel the edges to be welded on both sides and 
then build on about %-inch metal on each side, previous to 
welding, using a %4-inch nickel steel welding rod and a clean- 
ing flux used for cast iron. Then let it cool for about twenty 
minutes. After this period properly set the parts to be 
welded and weld the parts together with the same rod, but 
without cleaning flux. 

In welding thé low carbon steel to high carbon steel, it is 
necessary to build %-inch metal only on the edges of the 
high carbon steel. If the high carbon steel is much heavier 
than the low carbon steel, then preheat the low carbon steel 


only. 
If the above instructions are followed the welds will not 
crack. Editor. 





HARD SPOTS IN CAST IRON. 

Editor: May I ask you for some information about weld- 
ing heavy castings that are to be machined? I have just 
welded a large crank case for a mine locomotive motor weigh- 
ing 1,200 pounds. On one side the holes to receive the cylin- 
der bolts, or rather to bolt the cylinder block on, were bored 
wrong. This job came to me for the holes to be welded so 





SLOAN HH 14))) 9 


that they may be redrilled. This was preheated wit 
coal to a dark red before welding. After welding 
with charcoal and left to cool, which took about | 
When this came to be re-machined it appeared to | 
than the usual casting and to have hard spots fo: 
cannot account, as I used a neutral fiame as near 
adjust. May I have your opinion on the matter? 

D. ] 
To eliminate hard spots in cast iron afte: 
ing it is necessary, in addition to the preheating pro 
the use of a neutral flame, to use a welding rod 
quality and which is free from manganese and conta 
high percentage of silico. I would also urge the use 
clean flux. More heat must be utilized to melt cast iro 
would be- used for melting steel. The white jet of th: 
pipe should not be allowed to come in contact with th 
it should be held about % inch from the surface. After \ 
ing allow the welded part to cool slowly and I feel sin 
will not be troubed with hard spots. 


Answer: 





CERTIFICATES OF PROFICIENCY. 


Editor: I have been a reader of your paper for som: 
and have been very interested in some of your write-ups 
welding experiences. I would like to give you a little of mi 
[f you think it is worth publishing do so, if not, there i 
harm done. 


I had the first custom welding shop in the United Stat 
Helped build the first generator to be used for welding pur 
poses, and have seen the welding business grew fron 
infancy; and as it grows, the more I think it is being abused 
[ am just going to mention a few of the instances wher« 
think the welding business is being hurt. If I were to tel! 
you all I have seen, it would be necessary to enlarge 
“Welding Engineer” to publish it. 

Now, in the first place, why should not the welding business 
be a trade, the same as a plumber, machinist or a blacksmith? 
I myself, think it is more of a trade than any of the lines 
mentioned, but it is not thought so by many. 

A man to be a welder must be a mechanic, or he is not 
welder. I have hired hundreds of men who call themselves 
welders, and really thought they were, but you could never 
make a welder out of them. Where the men of the so-called 
welders serve their apprenticeship in steel stamping factories, 
sometimes their apprenticeship runs three months, som: 
times six months, when they get fired or quit. He is then « 
looking for a welding job, expecting to get from 45 to 6) 
cents an hour. All he knows about welding is one thing, and 
that is generally light steel stamping. They haven't the first 
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idea of setting up a job or finishing it, or taking care of 
expansion, etc. 

Just a few months ago, a young man came into my shop 
looking for a job. I wanted a man at that time and asked 
him where he had been working, and what experience he had 
had. He said he had been taking a course at the Y. M. C. A. 
of this city, and that he had been there seven weeks, and had 
learned all he thought he could there, and would like to get 
a few weeks’ experience in a general! shop, then he was going 
home, somewhere in Pennsylvania, and start a welding shop 
there. As I talked to him, I found out that he didn’t know 
bra-s from copper, or cast-iron from steel. This man will 
makc some welder. The only job he ever had, was in his 
fathe:’s retail shoe store. He had no doubt read, with hun- 
drecs of others, in the “Trade Journal” about welding, and 
how much money can be made with the outfit, no experience 
reeded, the instruction book furnished with the outfit, telling 
you all about it. 

Another. I had a man working as a setter-up, we called 
him; that is, grinding the job and getting it ready for weld- 
ing. This he could do very well, but never had a torch in his 
hand to do a welding job, that I know of, but he knew all 
about it he thought, so he told his uncle how much money 
there was in the welding business, and how easy it was to do. 
His uncle was a carpenter and had a little money, so they 
started in the welding business. 

At this time I was welding a patent steel street car strap, 
and was getting 20 cents each. He knew of this job and took 
it at 10 cents each. Now what happened? They took the job 
of 3,000 hangers, of which the company had orders for about 
1,500. Those were welded, finished and enameled and in- 
stalled in the car, but when the passengers started to use 
them, they came apart. They wern’t welded properly, so the 
steel strap company lost the order, the welding shop went 
broke, and the street car company paid $500 for a man falling 
through the window, cutting his arm and hand. So much 
more for the welding business. In this case the welder may 
never have read the instruction book. 

Another instance. Another man I know who was an auto 
repair mechanic, who had seen some welding done, but had 
not read the book of instructions, and he could weld, he knew 
he could, it was easy, so he read. some of the advertisements 
of apparatus manufacturers, and started an auto repair and 
welding shop in a small town a few miles out of the city. 
One day a man came into the shop and said, “I see you do 
welding, have you one of those welding machines I see adver- 
tised that can weld everything?” Yes, sir, was the welder’s 
reply. He said he had a broken steering knuckle on his car 
and asked if it could be welded. The welder said it could be 
done, and the man believed him at that time, but today no 
one could do any welding for him or his friends, as his wife 
is confined to a wheeling chair for the rest of her life, he had 
a broken collar bone, and his little girl a dislocated hip. 
Another book welder. 

As I have seen so many, many cases of this kind, where a 
person’s life is at stake, it looks to me as though something 
should be done, and the only way I can see, is for the weld- 
ers to pass an inspection the same as plumbers in all cities. 
This would be a good thing, for all concerns, and would make 
a better business out of the welding, and with the large manu- 
facturers in the welding industry, such as the Prest-O-Lite 
Co., Commercial Acetylene, Linde Air, Union Carbide, Air 
Reduction Sales Co., the Oxweld, and many other large con- 
cerns in this line, and with the help of the “Welding Engi- 
neer,” should be able to bring about something that would 
improve the welding business, and that the welding appar- 
atus used should be passed upon, and not allow all kinds of 
torches and regulators used. I believe it is a law in nearly 
all states where compressed acetylene and the construction 
of the cylinder valves and safeties, and also oxygen tanks, 
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then why not have the rest of the equipment and 
who use it. 
Standard Welding & Mfo 
7. 2 





CUTTING HOLES IN SIDE RODS WITH o 
ACETYLENE. 


A device for cutting out the holes for the crank-; 
ings in side rods is being used with success at 
shops of the C. R. I. & P. A sketch of the parts ; 
below. In using the device the hole for the bushings 
laid out in the usual way. A 1%-inch hole is then 
the center and a %-inch hole with the center 5% inc! 
the edge. The bushing shown in the illustration 
placed in the hole, being held in position by the 
secured by a set-screw. The swivel C is then slip; 
the bushing A and the guide D is placed through th: 
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C with the offset downward, and held in position by the 
screw in C. The fork E is placed on the end of the gu 
extending upwards. The torch is set in position with the ti; 
extending downward through the hole in the end of th 
guide, and clamped by a thumbscrew. The handle is su; 
ported by a pin placed through a hole in the fork E. 

The guide is adjusted to cut about % inch inside the marked 
line, and the cut is started at the %-inch hole. The holes are 
finished as is usual on the horizontal boring machine. T 
device has been found to save considerable time as compared 
with the method of boring the holes on a drill press —Railuua 
Mechanical Engineer. 





BOILER TUBES. 


Editor: What are the best methods to follow 
steam boiler tubes, to stand 250 pounds pressure? 
J. L. Rollins 


Answer: Bevel both ends to 45° so as to make a butt 
weld. Weld about % inch on one side, then % inch on other 
side. Continue from one end of weld to other. See that wel 
is made throughout the thickness of tube. Use ¥s-inch No: 
way iron rods (or better yet, “Armco”) for filler. 


in weldir 


Editor 





CARBON BLOCKS. 


Editor: Please. tell me how carbon blocks are used in 
building up teeth in gear wheels? How can a cast-iron kettl« 
be welded without preheating whole kettle? The crack runs 
about six inches down side of kettle. 

H. Lambrecht 

Answer: An article on page 29 of this August issue wi! 
give you full information about the use of carbon in welding 

To weld the kettle place same on preheating fire with crac 
next to fire. When hot weld without moving, then allow 
kettle to cool slowly. 


Editor 
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No. 10 Foot Blower, $7.25 FOOT BLOWERS 





For a simple, compact, portable arrangement to give a 
steady blast of air for blowpipe work or for any other 
operation requiring positive pressure air blast, we manu- 
facture two styles and three sizes of foot blowers, ranging 
in capacities from three to ten cubic feet per minute. Our 
catalogue “BX,” free for the asking, gives full description 
of brazing and welding appliances. 


BUFFALO DENTAL MANUFACTURING CO., Buffalo, N. Y., U.S. A. 


Interested? 





























Safety — Economy — Efficiency 


—buy Imperial Equipment. Catalog and prices on 
complete line of apparatus and supplies mailed on 
request. 


Imperial Brass Mfg. Company 
522 So. Racine Ave. - - - CHICAGO 





Welding and Cutting 


Apparatus 


High and Low Pressure 


MESSER MFG. CO. 


117-119-121 N. Seventh St, PHILADELPHIA, PA, 
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The Latest Book on Welding 
Oxy-Acetylene 


Welding 


182 Pages Fully Iustrated 
Price, Postpaid, 50 Cents 


CONTENTS 


Chapter 1, Acetylene. 
Chapter 2, Oxygen. Chapter 
8, Welding and Cutting Torca 


Chapter 4, ——— and 
Installation. apter 5, Pre- 


P. F. WILLIS, 2305 N. Eleventh St., St. Louis, Mo. 


and Cutting 
By P. F. WILLIS 


Written by one of the oldest and 
most progressive authorities on 
the subject of welding. An up- 
to-the-minute text book, written 
for the purpose of giving the 
welder the greatest amount of 
information for the least possible 
cost. The first 1,000 volumes 
will be sold at 50 cents after 
which the price will be advanced 
to $1.00. 


M. KEITH DUNHAM 
Consulting Engineer 





50 Church Street, New York City 


Specializing in 


Oxy-Acetylene Apparatus and Use 


Improvement of Equipment 


Accident Prevention 


Redesigning of Manufactured 


Articles to Meet Welding or Cutting Requirements 


Lowering of 
Operating Costs in Welding or Cutting 

















Bierman Everett Foundry Co. 
Irvington, N. J. 


Norway Iron Welding Rods 
Immediate Shipments. 

Y% in., 3/16 in. and 14 in. by 20 in. long. 
Copper Coated—Best on the Market. 
WRITE FOR PRICES NOW. 
Also, all other kinds of rods, wires 


and fluxes. 








“SUPERIOR” Fettoc-cottee-tehen eons 


Welding Torches, Lead tm Sheet Metal, Battery 
Torches, CUTTING TORCHES, 





Regulators, Acetylene Regulators and GAUGES. 


Cast iron rods, 
Aluminum rods, 
Manganese rods, 
Tobin (drawn) 
Asbestos paper 
Vanadium, 
Nickel steel 


“SUPERIOR ELECTRO” COPPER COATED CAST 


Norway steel, 
American steel, 
Swede steel, 
Aluminum solder, 
Carbon blocks, 
Hose, 

Goggles. Fluxes 


IRON RODS (something new) 


“TELEGRAPH” us your orders 


Orders filled Day and Night 


Superior Oxy Acetylene Machine Co., Hamilton, Ohio 


Safety Front Oxygen 


we never sleep). 










































oe 
























































38 THE WELDING ENGINEER 


ANNUAL MEETING OF L.A. A. Partner Wanted—For established welding busi 
Minnesota city. Want a practical man who ca: 
ment, as well ag weld. Small investment prefer: 
necessary. Correspondence confidential. Address 
The Welding Engineer. 





An informal meeting of the directors and other members 
of the association interested, called for the 3rd of August, 
was held as scheduled and many imteresting and important 
matters developed for discussion. 





It was decided that the annual meeting should be held this Wanted—Small second-hand generator, 25 or 50 | 
year in Chicago during October, date to be later fixed by the jn good shape. 
directors. Notice will be given members of the exact date 


Address Generator, care The li 





as soon as preliminary arrangements can be made, — 

The meeting this year promises to be one of the most AMERICAN TORCH | 
important in the history of the association, and it was the ) 
consensus of opinion that arrangements be made so that the Set the Standard in 


lighting industry and the welding industry would have sepa- 


rate sessions for the consideration of matters of especial OXY-ACETYLENE 


interest to each section, and that general meetings should be 
held on matters of interest to the entire association. Welding and Cutting Appara' 


Our Model O. W. Outfit is designed for heavy work and 
the constant service that the blacksmith and boiler shop demand 





THE ELECTRIC WELDER IN STOVE MAKING. sctams, af SuMbadien eluaek te ete te lee Lenn 
5; are entirely out of the range of the wanes welding outfit are s 
The Hetroit Stove Works, of Detroit, Mich., are finding it easily accomplished with the AMERICAN positively non-backfir 
advantageous to employ electric welding machines in the Write for descriptive booklet 
m re of their sheet-metal stoves. 
eon of their sheet-metal s ae x AMERICAN WELDING CO., In: 
The finished product, as a ditect result of this improved 2724 Michigan Ave. CHICAGO, ILLINO 





welding method, is more durable; and because of the smooth- 
ness of the joints the appearance of the stove is enhanced. In 
addition, the electric welder simplifies the manufacturing 
problem, as a number of small parts may be readily welded 
together. 








Mr. H. J. Mackey, formerly sales manager for the Federal 
Brass Co., Chicago, has resigned to connect himself with the 
Decatur Brass Co., Decatur, III. 









The Detroit headquarters of the Davis-Bournonville Co. 


Persyirawon Vutlet 


have been moved from 88 Adams Ave. to 427 Grand River . . 2 
Ave. Mr. |. R. Wilson is district sales manager. The Hardy Welding Goggle ee. Lenses 


Ma is pre-eminently the best safety goggle ever made for the | 
——— - of the eyes of Oxy-Acetylene Welders and Electric Welders 


Descriptive booklet sent upon request. We carry in stock and car 
immediately any style of safety goggles. for any purpose 


- * F. A. HARDY & COMPANY 
A John H. Hardin, President 
assl l = S 5 10 S. Wabash Ave., Chicago 15 W. 36th St., New York 


Help Wanted—25c per line, minimum 4 lines. 


Jobs Wanted- : lines free. a Bermo Welding Plants 


Other Ads—50c per line, minimum 4 lines. 





































Count 8 words to line. Add 6 words for keyed address. Se 
13 years successful record 
Wanted—Salesman to solicit subscriptions to The Welding Guaranteed. Write for Catalog and Easy Terms 
Engineer, or furnish names of possible readers. Compensation $25 to $250 
good. Correspondence confidential. Write Mackenzie. Bermo Supply Co., Omaha, Neb. 


lor Sale—Clayton Oxygen Compressor, 3 stage machine for 
compression up to 2,000 pounds. Displacement per minute 35 


cubic feet at 150 revolutions per minute; a first-class machine WELDING PH OTOGRAPH S 


in strictly fine condition for immediate shipment. Address 














D-140, care The Welding Engineer. We make a SPECIALTY of 

photographing welding jobs 

Wanted—Salesmen experienced in the Oxy-Acetylene bus:- Chica go Architectu: . 
ness to sell first-class Welding & Cutting Apparatus and 140 So. Dear! Street al ae oe 


Accessories. Big opportunity for the right man. Applica- 
tions will be considered confidentially. Address, C 3, care o: 


The Welding Engineer. 

id Riatanced, arc welders for New York City. Steady Welding 
positions at good pay. Address A. W. Co., care The Welding Acet in 
Engineer. ylene m APP aratus 


i ap : Cutting a sing =. 
For Sale—Commercial Acetylene Cylinder, 12x36, 225 cibic Suppl 


feet size. No more use for same. Make us a price, first-class UNITED STATES WELDING CO. Minneapolis, Minn. 
shape. Address Cylinder, care The Welding Engineer. : 
































BURDETT OXYGEN COMPANY 
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Los Angeles, Cal. 
Salt Lake City, Utah 
Denver, Colorado 
Oklahoma City, Oklahoma 
Fort Worth, Texas 
St. Louis, Mo. 

Chicago, 
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- AND AS SOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
‘| | HYDROGEN~ 99/2 2% Pure 


Service /rom the following 
3 BURDETT PLANTS 


Detroit, Michigan 

Logansport, Ind. 

Chattanooga, Tenn. 

Cincinnati, Ohio 

Pittsburgh, Pa. 

Norristown, Pa. 
lilinois 
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New neck cast on to large roll made with the aid of Thermit and 
having the pods cast in at the same time. 


Large bevel gear on which two new teeth and crack have been 
repaired. 


Four Thermit welds on locomotive frame on the Missouri Pacific 
Railroad, made without removing the frame from place. 





New crank pin welded in by the Thermit Process. 
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Thermit Does th« 
Heavy Welding 
and Does It Right 


The Thermit Welding Process i: 
the only one that is best adapted t: 
repairing of heavy sections (see i] 
lustrations). 








Thermit will repair such sections 
quickly and economically. Many 
serious delays have been avoided 
from the use of Thermit Welding 
and saved thousands of dollars in 
time and expense. 


If you have a breakdown 


wire or telephone our nearest office 
and we will proceed at once for 
arranging the shipment of materials 
and send an expert to supervise the 
repair. 


We have an eighty-page pamphlet 
devoted exclusively to this class of 
work, which is known as pamphlet 
No. 1779, and tells how the work is 
executed and how you can do the 
work yourselves. 


Goldschmidt Thermit Co. 


Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, San Francisco 7300 South Chicago Avenue, Chicage 
103 Richmond Street, W., Toronto, Ont. 
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